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[0001] The present invention relates to components and catalysts for the polymerization of olefins, to a method for 
their preparation and to their use in the (co)polymerization of olefins Ch^CHR. in which R is hydrogen or an alkyl. 
5 cydoalkyi or aryl radical with 1-10 carbon atoms. 

[0002] The patent literature describes bimetallic catalysts comprising a compound of titanium or vanadium sipported 
on a magnesium halide which is reacted with a metaliocene compound containing at least one cyclopentadienyl ring 
coordinated on a transition metal selected from V, Ti, Zr and Hi 

[0003] Examples of such catalysts are described in USP 5.120.696. EP-A-447070 and 447071. 
10 [0004] Bimetallic catalysts obtained by impregnating silica with a magnesium compound of the type MgR 2 . where R 

is a hydrocarbon radical, and then treating the support with a compound of Ti. such as TiCU, optionally with SiCI 4 . and 

thereafter with a metaliocene compound, are known from USP 5,183,867 and from EP-A-5 14594. 

[0005] Bimetallic catalysts obtained by treating MgCI 2 with halogenated conrpounds of Ti and then with trtanocenes 

such as CP2T1CI2 and bis(indenyl)"nCI 2 are known from EP-A-412750. 
15 [0006] Catalysts obtained by treating carbonated compounds of Mg, such as alkylmagnesium carbonate, with TiCJ 4 

in the presence of a metaliocene compound of Hf or Zr. are known from WO 94/03508. 

[0007] Bimetallic catalysts comprising a titanium-based catalyst in which the TI compound is supported on Mg halide. 

a metaliocene compound and poly(methylaluminaxane) (MAO) are known from EP-A-436399. 

[0008] The macroporosity of the solid components used in the preparation of the catalysts of the above cited prior art 

20 is not sufficiently high to allow their use in processes carried out in the gas phase. The above catalysts are character- 
ized in that they give polymers, in particular polyethylene, with a narrow molecular weight distribution. As a conse- 
quence of the insufficient macroporosity. the metaliocene compound is poorly fixed inside the particles of the support 
or of the component containing the titanium compound. Instead, it tends to be deposited on the surface. The catalyst 
obtained therefrom has poor activity in gas-phase polymerization processes. The presence of the metaliocene com- 

25 pound and of the polymer layer that forms at the surface tends to prevent the access of the monomer to the active sites 
containing the titanium compound and to undermine its activity. The polymer particle that forms is inhomogeneous and 
frequently the outer layer comes off from it, giving rise to the formation of polymer in powder form with consequent dif- 
ficulty in carrying out the process in the gas phase. 

[0009] Components of bimetallic catalysts have now been found which are particularly suitable for gas-phase polym- 
30 erization processes, the said components comprising non-metallocene compounds of Ti or V, metaliocene compounds 
and/or their reaction products with the support uniformly dispersed in the particle. 
[0010] The components of the catalysts of the invention comprise the product obtained by contacting: 

(a) a compound of a transition metal M selected among Ti. V, Zr and Hf containing at least one M-ji bond with a 
35 solid component comprising a compound of TI or V not containing M-n bonds, and optionally an electron-donor 

compound supported on a Mg halide, or 

(b) a compound of Ti or V not containing M-tc bonds with a solid component comprising a compound of V, Ti, Zr or 
Hf containing at least one M-rc bond supported on a Mg halide. or 

(c) a compound of Ti or V not containing M-rc bonds and a compound of V, Ti, Zr or Hf having at least one M-rc bond 
40 with a support comprising a Mg halide, 

the component as in (a) and (b) and the support as in (c) being characterized in that they have a porosity (due to pores 
with radius up to 1jim (1000 A), measured with the mercury porosimeter), greater than 0.3 cm 3 /g, preferably between 
0.4 and 1.5cm 3 /g. 

45 [001 1 ] The total porosity (mercury method) is generally between 0.6 and 4 cm 3 /g. The porosity (due to pores with 
radius up to 1|im (10000 A), measured with the mercury porosimeter) of component (a) is generally between 0.3 and 
0.8 cm 3 /g, whereas the total porosity is greater than 0.8 cm 3 /g. 
[0012] The surface area (mercury method) is generally between 10 and 100 rrr^/g. 

[001 3] The porosity determined by the BET method depends on the type of solid component In the case of solid com- 
so ponent (b) and of support (c) the BET porosity is generally greater than 0.2 crrrVg, and preferably between 0.3 and 1 
cm 3 /g; in the case of component (a) the porosity (BET) can be the same as that of component (b) or even lower. Values 
of 0.1 cm 3 /g or lower are possible in some cases. 

[0014] The surface area (BET) of component (b) and of the support (c) is generally greater than 40 m 2 /g. and Is pref- 
erably between about 60 and 400 rrfrg; that of the support (c) can be as high as 500 rrftg or even higher. 
55 [001 5] The surface area (BET) of component (a) is generally between 20 and 400 m 2 /g. When the porosity (BET) of 
component (a) is low (0.2 cm 3 /g or less) the surface area (BET) is also low (20-40 rrf/g). 

[001 6] The components (a) and (b) and the support (c) are preferably used in the form of spherical particles with mean 
diameter between about 10 and 150 microns. 
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[0017] Component (a) and the support (c) are prepared according to known methods. Suitable methods are 
described, for example, in EP-A-395083. EP-A-553806, USP 4,399,054. A method of preparation of component (b) is 
described in Italian Application MI-94-A-001065. 

[0018] The Mg halide, preferably Mg chloride, that can be used as support (c) or for preparation of the components 
s (a) and (b), as well as having the characteristics of surface area and porosity stated above, may have the following addi- 
tional characteristics. 

[0019] The Mg halide can include, in smaller proportions, other components that act as co-support or are used for 
improving the properties of the catalytic component. Examples of these components are AICI3, Sna 4 , AI(OEt>3. MnCI 2 , 
ZnCfe, VCI3 and Si(OEt) 4 . 

10 [0020] The Mg halide can be complexed with electron-donor compounds not containing active hydrogen in a quantity 
of up to 30 mor%, preferably 5-1 5 mol% based on the Mg halide. Non-limiting examples of electron donors are ethers, 
esters and ketones. 

[0021] The Mg halide can, in its turn, be supported on an inert support having area and porosity such that the 
obtained supported product has the values stated previously. Suitable inert supports can be metal oxides such as silica, 
15 alumina and silica-alumina, which have values of porosity (BET) greater than 0.5 cm 3 /g and of surface area (BET) 
greater than 200 rrftg and between, for example. 300 and 600 rrftg. Other possible inert supports are porous polymers 
such as polyethylene, polypropylene and polystyrene. 

[0022] Partially crossl inked polystyrene, which has high values of surface area and porosity, is particularly suitable. 
Polystyrenes of this type are described in USP 5.139,985. These polystyrenes generally have values of surface area 

20 (BET) between 1 00 and 600 m 2 /g and of porosity (BET) greater than 0. 1 5 cm 3 /g. 

[0023] Generally, the amount of Mg halide that can be supported is between 1 and 20% by weight based on the total. 
The preferred Mg halide is Mg chloride. The Mg halide can be supported according to known methods, starting from its 
solutions in solvents such as tetrahydrofuran or by impregnation of the inert support with solutions of the halide in an 
alcohol; the alcohol is then removed by reaction with a compound such as a trialkyl-AI or dialkylaluminium halide or sil- 

25 icon halides. The alcohols used generally have 1-8 carbon atoms. 

[0024] A very suitable method for the preparation of Mg halides having the characteristics of porosity and area stated 
above consists of reacting spherulized adducts of MgCI 2 with alcohols, the said adducts containing from 0.5 to 3 mol of 
alcohol, with alkyl-AI compounds, in particular triethyl-AI. triisobutyl-AI and AIEt 2 CI. 
[0025] A preparation of this type is described in USP 4,399.054. 

30 [0026] In order to obtain supports with morphological characteristics particularly suitable for the gas-phase polymer- 
ization processes in a fluidized bed, it is advisable to carry out a controlled partial dealcoholation treatment on a 
MgC^alcohol adduct containing about 3 mol of alcohol per MgCl2 mol, prior to reaction with the alkyl-AI. A suitable 
method is described in European Patent Application EP-A-553806 to which reference is made for the description. The 
Mg halides thus obtained have a spheroidal form, average diameter lower than 150 jim, and surface area (BET) greater 

35 than 60-70 rrfrg and generally between 60 and 500 rrf/g. 

[0027] Other methods of preparation of the Mg halides suitable for preparing the components of the invention are 
those described in European Patent Application EP-A-553805. 

[0028] The average dimensions of the crystallites of the Mg halide are generally lower than 30nm (300 A)and prefer- 
ably lower than 1 0nm (1 00 A). 

40 [0029] The compound containing M-rc bonds (metallocene compound) and/or that of V and Ti not containing the said 
bonds (non-metallocene compound) is contacted with the solid components (a) or (b) or with the support (c) preferably 
working in hydrocarbon solvents such as hexane, heptane, benzene or toluene, at temperatures between room temper- 
ature and 120°C. 

[0030] The metallocene compound and the non-metallocene compound that are not bound to the solid components 
45 are removed by filtration or similar methods. It is also possible to bring into contact a solution containing a predeter- 
mined amount of compound to be bound and then to evaporate the solvent 

[0031] The amount of metallocene compound present in the solid components is generally between 0.05 and 5% by 
weight expressed as metal. The amount is preferably between 0.1 and 2% by weight and more preferably between 0.3 
and 1.5% by weight. 

so [0032] The amount of non-metallocene compound can reach values greater than 10-15% by weight expressed as 
metal. 

[0033] In the case of the component obtained using support (c) or component (b). the amount, expressed as metal, 
of metallocene compound present is generally equal to 1 g for values of surface area (BET) between 10 4 and 5 • 10 5 m 2 . 
[0034] In the case of component (a), the amount of metallocene compound, expressed as metal, can be greater than 
55 that of the components stated above, i.e. 1 g for surface area (BET) between 500 and 10000 m 2 . 

[0035] The metallocene compound can be supported using its solutions in hydrocarbon solvents. The metallocene 
compound is preferably used in solution in hydrocarbon solvents (benzene, toluene, heptane, and hexane) said solution 
also containing dissolved therein an alkyl-AI compound such as triisobutyl-AI, triethyl-AI and/or polyaluminoxane 
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(MAO). The molar ratio of the alkyl-AJ compound to the metallocene compound is greater than 2 and is preferably 
between 5 and 100. 

[0036] By using these solutions it is possible to obtain catalysts having greater activity compared to those obtained 
using solutions of the metallocene compound not containing alkyl-AI compounds and/or MAO. 
5 [0037] Useful metallocene compounds are selected from the compounds of a transition metal M selected from 71. V, 
Zr and Hf containing at least one metal -n bond. and . preferably comprising at least one ligand L coordinated on the 
metal M, said ligand L having a mono- or polycydic structure with conjugated n electrons. Said compound of 71. V, Zr 
or Hf is preferably selected from the compounds having the structure: 

10 Cp'MR 1 a R 2 b R3 c (I) 

Cp'Op'toR'arfb (II) 

(Cp , -A e -Cp ,, )MR 1 a R 2 b (III) 

15 

in which M is Ti, V, Zr or Hf ; Cp 1 and Cp n . same or different, are cydopentadienyl groups or substituted cydopentadienyl 
groups; two or more substituents on the said cydopentadienyl groups can form one or more rings having from 4 to 6 
carbon atoms; R 1 , R 2 , R 3 , same or different, are hydrogen or halogen atoms, an alkyl or alkoxyl group with 1 -20 carbon 
atoms, aryl, alkaryi or aralkyl with 6-20 carbon atoms, an acyloxy group with 1-20 carbon atoms, an allyl group, a sub- 
20 stituent containing a silicon atom; A is an alkenyl bridge or one with structure selected from: 



Ri K x R x Ri 

I II I 

I II I 

Ri R 2 R2 R2 

30 =BR 1 . AIR 1( -Ge-, -Sn-, -0-, -S-, =SO, =S0 2 , =NR 1( =PR 1 and =P(0)R 1( in which is Si, Ge, or Sn; and R 2 , equal 
or different, are alkyl groups with 1-4 carbon atoms or aryl groups with 6-10 carbon atoms; a. b and e are, independ- 
ently, integers from 0 to 4; e is an integer from 1 to 6 and two or more of the radicals R 1 , R 2 and R 3 can form a ring. In 
the case where the Cp group is substituted, the substrtuent is preferably an alkyl group with 1 -20 carbon atoms. 
[0038] Representative compounds having formula (I) include: (Me 5 Cp)MMe3, (Me 5 Cp)M(OMe) 3 . (Me 5 Cp)MCI 3 . 

35 (Cp)MCI 3 , (H 4 lnd)MBenz 3 . (Cp)MMe 3 . (MeCp)MMo 3 , (MesCpJMMejj, (Me 4 Cp)MC1 3 . (lnd)MBenz 3 , (Cp)MBu 3 . 

[0039] Representative compounds having formula (II) indude: (CpfeMMe^ (CpfeMPhg, (Cp) 2 MEt 2 , (Cp) 2 MCI 2 , 
(Cp)2M(OMe)CI. (Cp) 2 M-(OMe) 2 , (MeCp) 2 Ma 2 , (Me 5 Cp) 2 MCI 2 , (Me 5 Cp) 2 MMe2, (Cp)(Me 5 Cp)MCI 2 . (Me 5 Cp) 2 MMeCI, 
(Me 5 Cp) 2 M(OMe) 2 , (Me 3 Cp) 2 MCI 2 . (Me 4 Cp) 2 MCI 2 . (l-Me-Ru^MO*,, (BuCp) 2 MCI 2 , (Me 5 Cp) 2 M(OH)CI. 
(Me 5 Cp) 2 M(OH) 2 , (Me 5 Cp) 2 -M(CH 3 )CI. (Me 5 Cp) 2 M(C 6 H5) 2 , (Me 5 Cp) 2 M(C 6 H5)CI, [(C 6 H5)Me 4 Cp] 2 MCI 2 , 

40 (EtMe 4 Cp) 2 MCI 2l (Et 5 Cp) 2 Ma 2 . (lnd) 2 MCl2. (lnd) 2 MMe2. (H 4 lnd) 2 MCI 2 , (H 4 lnd) 2 MMe2. {[Si(CH 3 ) 3 ]Cp} 2 MCI 2 , 
{[Si(CH3)3] 2 Cp) 2 MCI 2 , (Me^XMesCpJMCfe. 

[0040] Representative compounds of formula (III) include: C 2 H 4 (lnd) 2 MCI 2 , C 2 H 4 (lnd) 2 MMe 2 . C2H 4 (H 4 lnd) 2 MCI 2 , 
C 2 H 4 (H 4 lnd) 2 MMe 2 , Me2Si(Me 4 Cp) 2 MCI 2 , Me 2 Si(Me 4 Cp) 2 MMe 2 . Me 2 SiCp 2 MCI 2 . Me 2 SiCp 2 MMe 2> 
Me2Si(Me 4 Cp)2MMeOMe. Me2Si(Flu) 2 MCI 2 , Me2Si(2-Et-5-iPrCp) 2 MCI 2 , Me 2 Si(H 4 lnd) 2 Ma 2 , Me^KHiRukMCIg, 

45 Me 2 SiCH 2 (lnd) 2 MCI 2 , MesSi^-Me-H^nd^MC^, Me2Si(2-Melnd) 2 MCI 2 , Me2Si(2-Et-5-iPr-Cp) 2 MCI 2 , Me2Si(2-Me-5- 
EtCp) 2 MCI 2 , Me 2 Si(2-Me-5-Me-Cp) 2 MCI 2> Me 2 Si(2-Me-4,5-benzoindeny0 2 MCI 2 , Me 2 Si(4,5-benzoindenyl) 2 MCI 2 , 
Me 2 Si(2-Et-lnd) 2 MCI 2 , Me2Si(2-IPr-lnd) 2 MCI 2 , Me 2 Si(2-t-butyl-lnd)MCI 2 , Me 2 Si-(3-t-butyl-5-MeCp) 2 MCI 2 , Me2Si(3-t- 
butyl-5-MeCp) 2 MMe 2 . Me2Si(2-Melnd) 2 MCI 2 , C 2 H 4 (2-Me-4,5-benzoindenyl) 2 MCI 2 , Me2C(Ru)CpMCI 2 , 
Ph 2 Si(lnd) 2 MCI 2 . Ph(Me)Si(lnd) 2 MCI 2 , C 2 H 4 (H 4 lnd)M(NMe 2 )OMe, isopropylidene-(3-t-butyl-Cp)(Ru)MCI 2 , 

so Me 2 C(Me 4 Cp)(MeCp)MCI 2 , Meg-Sit lnd) 2 MCI 2 , Me^Klnd^MMe^ Me 2 Si(Me 4 Cp) 2 MCI(OEt), C 2 H 4 (lnd) 2 -M(NMe 2 ) 2 , 
C2H 4 (Me 4 Cp) 2 MCI 2 , C2Me 4 (lnd) 2 MCI 2 . Me 2 Si(3-Me-lnd) 2 MCI 2l C 2 H 4 (2-Me-lnd) 2 MCI 2 . C2H 4 (3-Me-lnd) 2 MCI 2 . 
CsH^J-Mes-Ind)^^. C 2 H 4 (5.6-Me 2 -lnd) 2 MCI 2 . C 2 H 4 (2,4.7-Me 3 lnd)2MCI 2 , C^H^AT-Meslndfe-MC^. CaH 4 (2- 
Me-H 4 lnd) 2 MCI 2 , 02^(4, 7-Me2-H 4 lnd) 2 MCI 2 , C2H 4 (2,4,7-Me 3 -H 4 lnd) 2 MCI 2 , Me 2 Si(4.7-Me 2 -lnd) 2 MCI 2 . Me 2 Si(5.6- 
Me 2 -lnd) 2 MCI 2 , Me 2 Si(2,4,7-Me 3 -H 4 lnd) 2 MCI 2 . 

55 [0041 ] In the simplified formulae given above, the symbols have the following meanings: Me-methyl, Et= ethyl, iPr=iso- 
propyl. Bu=butyl, Ph=phenyl, Cp=cyclopentadienyl, lnd=indenyl, H 4 lnd= 4,5.6.7-tetrahydroindenyl. Flu=fluorenyl, 
Benz=benzyl, M=Ti, Zr or Hf, preferably Zr. 

[0042] Compounds of the type Me 2 Si(2-Me-lnd) 2 ZrCl2 and Me2Si(2-Me-H 4 lnd)ZrCI 2 and their methods of preparation 
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are described in European Patent Applications EP-A-485822 and 485820. 

[0043] Compounds of the type Me 2 Si(3-t-butyl-5-MeCp) 2 Zra2 and of the type Me^lZ-Me-A.S-benzoindenyOZrC^ 
and their method of preparation are described respectively in USP 5132262 and in European Patent Application EP-A- 
549900. 

5 [0044] The non-metallocene compounds of Ti and V are generally selected from the halides and the halo alkoxides. 
[0045] Examples of compounds of Ti that can be used are TICl*. T1CI3 and Ti(OR) m Xn in which R is a hydrocarbon 
radical with 1 -12 carbon atoms or a -COR group, X is a halogen and m+n is the valence of the titanium. Suitable in com- 
pounds are VQ 3 , VCI4, VOO3 and vanadyl halides. 

[0046] The molar ratio between the metaliocene and non-metallocene compounds in the solid components of the 
10 invention can very over a wide range and is generally between 1 :1 0 and 10:1 . 

[0047] The performance of the catalyst, particularly in terms of molecular weight distribution of the polymer obtained, 
depends on the aforementioned ratio. The higher is the value of the ratio, the greater is the capability of the catalyst to 
give polymers having narrow molecular weight distribution. 

[0048] The components of the invention form, with alkyl-AJ compounds or with poly(al kylal uminoxan e) compounds or 

15 their mixtures, catalysts endowed with very high activity relatively to the Mg halida 

[0049] The alkyl-AJ compound is generally selected from the compounds of formula AIR3, in which R is an alkyl having 
1-12 carbon atoms, and the aluminoxane compounds containing the repeating unit -(R 4 )AIO- i in which R 4 is an alkyl 
radical containing from 1 to 8 carbon atoms, the said aluminoxane compounds containing from 1 to 50 repeating units 
having the formula described above. Typical examples of compounds having the formula AIR 3 are trimethyl-AI, triethyl- 

20 Al, triisobutyl-AI, tri-n-butyl-AI, trihexyl-AI and trioctyl-AI. Among the aluminoxane compounds, it is preferable to use 
MAO. Mixtures of alkyl-AI compounds, preferably triisobutyl-AI, and aluminoxane compounds, preferably MAO, are also 
used advantageously. 

[0050] When the transition metal compound containing a Mn bond is of the type described in formulae (II) and (III), 
the compounds obtained from reaction between AIR 3 and H 2 0 can be used advantageously in molar ratios between 
25 0.01 and 0.5. 

[0051] Generally, the molar ratio between the alkyl-AI compound and the transition metal is between 100 and 5000, 
preferably between 100 and 4000, more preferably between 500 and 2000. 

[0052] It has been found, and this is a further aspect of the invention, that the components of the invention are able 
to give catalysts having very high activity even when the alkyl-AI compound used is a trialkyl-AI compound not contain- 
30 ing MAO and similar poly(alkylaluminoxanes). In the catalysts of the state of the art, the presence of MAO and similar 
compounds is essential for obtaining catalysts with high activity. 

[0053] The catalysts of the invention can be used for the (co)-polymerization of olefins CH 2 =CHR in which R is hydro- 
gen or an alkyl radical with 1 -10 carbon atoms or an aryl. 

[0054] They are used in particular for the polymerization of ethylene and its mixtures with a-olef ins of the above stated 

35 type in which R is an alkyl radical. 

[0055] The catalysts, especially those obtained from compounds of the type Me2Si(Me 4 Cp) 2 ZrCl2, C^hUflndfeZrCk 
and C2H 4 (H 4 lnd)ZrCl2 are suitable for production of LLDPE (copolymers of ethylene containing smaller proportions, 
generally less than 20 mol%, of a-olefin C 3 -C 12 ) characterized by relatively low density values relative to the content of 
a-olefin, by reduced solubility in xylene at room temperature and by molecular weight distribution Mw/Mn between 2.5 

40 and 5. 

[0056] In the case of stereoregular polymerization of propylene or other a-olef ins, the catalyst comprises, in addition 
to the non-metallocene Ti compound, one or more electron-donor compounds (internal and optionally also external) 
according to what is well known about stereospecrf ic catalysts supported on Mg halides. 

[0057] "me metaliocene compound that can be used in the case of the preparation of stereoregular polymers of a- 
45 olefins is for example of the type described in European Patent Applications EP-A-485823, EP-A-485820 and USP 
5132262 and 5162278. 

[0058] The following non-limiting examples are given to better illustrate the invention. 

[0059] The properties mentioned in the text and reported in the examples are determined by the following methods. 

so - Porosity and surface area with nitrogen : are determined according to the BET methodology (equipment used: 
SORPTOMATIC 1800 from Carlo Erba). 

- Porosity and surface area with mercurv : are determined by immersing a known quantity of the sample in a known 
amount of mercury inside a dilatometer and then gradually increasing the pressure of the mercury by hydraulic 
means. The pressure of introduction of the mercury into the pores is a function of their diameter. Measurement is 

55 effected using a "Porosimeter 2000 series" porosimeter from Carlo Erba. The porosity, pore size distribution and 
surface area are calculated from the decrease of volume of the mercury and from the values of the applied pres- 
sure. 

- Size of the catalyst particles : is determined by a method based on the principle of the optical diffraction of mono- 
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chromatic laser light with "Malvern Instr. 2600" apparatus. The average size is reported as P50. 
Mett Index EfMIEl : determined according to ASTM-D 1238, method E. 
Melt Index F (MIR : determined according to ASTM-D 1238. method F. 
Ratio of degrees (F/E) : ratio between Melt Index F and Melt Index E. 

Howabilitv : is the time taken for 1 00 g of polymer to flow through a funnel whose discharge hole has a diameter of 
1 .25 cm and whose walls are inclined at 20° to the vertical. 
Bulk density : DIN 53194 

Morphology and oranulometric distribution of the polymer particles : ASTM-D 1921-63. 

Fraction soluble in xylene : measured by dissolving the polymer in boiling xylene and determining the insoluble res* 
tdue after cooling to 25°C. 

Content of comonomer : percentage by weight of comonomer determined from the IR spectrum. 
Density : ASTM-D 792. 

Mean size of the crystallites of MgCjg [DM 10)1 : is determined by measuring the half-width of the (110) diffraction 
line that appears in the X-ray spectrum of the magnesium halide, applying the Scherrer's equation: 

D(1 10) = (K • 1.542 • 57.3)/(B«b)COse. 

in which: 

20 K = constant (1 .83 in the case of magnesium chloride); 
B = half-width (in degrees) of the (1 1 0) diffraction line; 
b = instrumental broadening; 
0 = Bragg angle. 

25 In the case of magnesium chloride, the (1 10) diffraction line appears at an angle 2 9 of 50.2°. 
EXAMPLES 
EXAMPLE 1 

Preparation of the support 



[0060] An adduct of magnesium chloride and alcohol was prepared following the method described in Example 2 of 
USP 4.399,054, but operating at 2000 rpm instead of at 10000 rpm. The adduct. containing about 3 mol of alcohol, had 
$5 a mean size of about 60 jim with a dispersion of about 30-90 jim. 

Preparation Qf the titanium catalyst. 

[0061 ] The spherical support prepared according to the method described above was subjected to a heat treatment, 
40 in a stream of N 2 , in the temperature range 50-1 50°C until spherical particles were obtained having a residual alcohol 
content of about 35% (1 .1 mol of alcohol per mole of MgCy. 

[0062] 300 g of this support was loaded into a 5000 cm 3 reactor in suspension with 3000 cm 3 of anhydrous hexane. 
While stirring, at room temperature, 130 g of AIEt3 in hexane solution (107 g/l) were slowly introduced. It was heated to 
60°C and kept at this temperature for 60 min. Stirring was stopped, solid was allowed to settle, and the clear phase was 
45 separated. The treatment with AlEt3 was repeated twice more in the same conditions. It was then washed 3 times with 
anhydrous hexane and dried at 50°C. The support thus obtained had the following characteristics: 



- porosity (Hg) 


1.144 cm 3 /g 


- surface area (Hg) 


15.2 nfVg 


- residual EtO 


5.5% (by weight) 


- residual Al 


3.6% (by weight) 


-Mg 


.20.4% (by weight) 
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260 g of support were loaded into a 6000 cm 3 reactor together with 3000 cm 3 of anhydrous hexane. Whilst stirring, 242 
g of Tt(OBu) 4 were introduced in 30 min at room temperature. Stirring was continued for 30 min and then 350 g of SiCU 
diluted with 250 cm 3 of hexane were introduced over a period of 30 min and at room temperature. It was heated to 65°C 
in 40 min and the temperature was maintained for 3 hours, thereafter separating the liquid phase by sedimentation and 
5 siphoning. 7 washings were then effected with hexane (3000 cm 3 each time), 3 at 60°C and 4 at room temperature. The 
component in spherical form was dried at 50°C under vacuum. The characteristics were as follows: 
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- Total titanium 


8.95% (by weight) 




-Mg 


10.55% (by weight) 




-a 


43.6% (by weight) 


15 


- AJ 


0.6% (by weight) 


-OEt 


11 % (by weight) 




-OBu 


14.4% (by weight) 




- Residual hexane 


1.5% (by weight) 


20 


- porosity (BET) 


0.108 cm 3 /g, 50% of which is due to pores with radius > 35nm (350 A) 




- surface area (BET) 


28.6 n^/g 


25 


- porosity (mercury) 


0.536 cm 3 /g for pores with radius from 0 to 1 nm (1 000 A), 50% of which is due to pores 
with radius > 125nm (1250 A). In the range of pores with radius 0-30nm (300000 A), 
48% of the pores has radius > 1 urn (10000 A) 




- surface area (mercury) 


12.8 nrVg. 



Preparation of the zirconocene/triisobutylaluminium solution . 

30 

[0063] A reactor with a capacity of 2000 cm 3 , previously purged with N2 at 90°C and equipped with an anchor stirrer, 
was fed with 126 g of TIBAL in hexane solution (100 g/litre) and 45.7 g of ethylene-bis(indenyl)Zr-dichioride (EBI). The 
system was stirred continuously in IM 2 atmosphere at 20°C for 2 hours. At the end of this period a clear solution was 
obtained. 

35 

Preparation of the zirconium catalyst. 

[0064] A reactor with a capacity of 1 000 cm 3 , previously purged with N2 at 90°C and equipped with an anchor stirrer, 
was fed with 500 cm 3 of anhydrous hexane and 100 g of the titanium catalyst described above at 20°C. while stirring 
40 and in a N 2 atmosphere. 1 26 cm 3 of the EBI/TIBAL solution were then introduced and the solution was heated at 40°C 
for 2 hours. At the end of this period, after removal of the solvent, about 125 g of spherical catalyst were obtained with 
the following characteristics: Cl=41.95%; Mg=9.52%; Ti=7.2%; Zr=0.85%: residual solvent=7%. 

Polymerization (HDPEV 

45 

[0065] In a glass flask that had been purged with N2 at 90°C for 3 hours, 0.42 g of MAO and 0.05 g of the catalyst 
described above were precontacted in 100 cm 3 of for 5 minutes at 30°C. Then the whole was placed in a 4-litre auto- 
clave, equipped with an anchor stirrer and purged with N 2 at 90°C for 3 hours, containing 1 .6 litres of hexane at 20°C. 
The temperature of the autoclave was raised to 75°C and 7 bar of ethylene and 0.25 bar of H 2 were introduced. Polym- 
50 erization was carried out for 1 hour, keeping the temperature and the ethylene pressure constant. Polymerization was 
stopped by instantaneous degassing of the autoclave and, after cooling to 20°C, the polymer slurry was discharged and 
the polymer was dried at 20°C in IM 2 . 295 g of polyethylene were obtained in the form of spherical particles (yield 5900 
g polyethylene/g cat) with the following characteristics: MIE=2; F/E=38; fo]=1 .25; Mw/Mn=3.3. 
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Polymerization (LLDPE). 

5 [0066] In a glass flask that had been purged with N 2 at 90°C for 3 hours, 0.05 g of the catalyst descrtoed in Example 
1 and 0.42 g of MAO were precontacted in 100 cm 3 of toluene for 5 minutes at 20°C. Then the whole was placed in a 
4-litre steel autoclave, equipped with an anchor stirrer and purged in N 2 at 90°C for three hours, containing 800 g of 
propane at 30°C. The temperature of the autoclave was raised to 75°C and 0.1 bar of H 2 was introduced and then, 
simultaneously, 7 bar of ethylene and 160 g of 1 -butene. Polymerization was effected for 1 hour, keeping the tempera- 
te ture and the ethylene pressure constant. 195 g of ethylene-butene copolymer were obtained in the form of spherical 
particles (yield 3900 g copolymer/g cat) with the following characteristics: MIE=0.36; F/E=66; densrty=0.908; insoluble 
in xylene=85.3%; fo]=2.15; butene=13.8%. 

EXAMPLE 3 

15 

Polymerization [M-DPE1. 

[0067] 0.05 g of the catalyst of Example 1 was treated in the same conditions as in Example 2, but using 0.95 g of 
triethyl-AI instead of 0.42 g of MAO. Ethylene and butene were then copolymerized as in Example 2 but using 2 bar of 
20 H 2 and 350 g of butene. 225 g of ethylene-butene copolymer were obtained in the form of spherical particles (yield 4500 
g copolymer/ catalyst) with the following characteristics: MIE=1.2; F/E=26.3; fo]=1.8; density=0.918; butene=8.2%; 
insoluble in xylene= 88.3%; Mw/Mn=4.7. 

EXAMPLE 4 

25 

[0068] The support, the titanium catalyst and the zirconocene-TlBAL solution were prepared as in Example 1 . 
Preparation of the zirconium catalyst. 

30 [0069] A reactor with capacity of 1000 cm 3 , purged with N 2 at 90°C and equipped with an anchor stirrer, was loaded 
with 500 cm 3 of anhydrous hexane and 100 g of the described above titanium catalyst at 20°C. while stirring and in isfe 
atmosphere. 10 g of diisobutylphthalate were then introduced and the temperature was raised to 40° for 2 hours while 
stirring. At the end of this period the system was cooled to 20°C, 126 cm 3 of the EBITTIBAL mixture were introduced, 
and the solution was heated at 40°C for 2 hours, at the end removing the solvent by evaporation. About 1 25 g of spher- 

35 ical catalyst with the following characteristics were obtained: C1 =38.85%: Mg=8.65%; Tl=6.5%; Zr=0.73%; AI=1 .95%: 
residual solvent =4.2%. 

Pglymerizatipn (HDPE). 

40 [0070] 0.05 g of the catalyst described above was precontacted as in Example 1 ; polymerization of ethylene was car- 
ried out in the same conditions as in Example 1 . 300 g of polyethylene were obtained in the form of spherical particles 
(yield 6000 g polyethylene/g cat) with the following characteristics: MIE=6; F/E=40; fo]=1. 

EXAMPLE 5 

45 

Polymerization (HPPE). 

[0071 ] 0.05 g of the catalyst described in Example 4 was precontacted as in Example 1 , but with 0.85 g of triethyia- 
luminium (TEAL) instead of 0.42 g of MAO. Polymerization was carried out by introducing 2 bar of H 2 and 7 bar of eth- 
so ylene for 1 hour at 75°C. 231 g of polymer was obtained in the form of spherical particles (4600 g polyethylene/g cat) 
with the following characteristics: fo]=2.2; MIE=0.4: F/E=27; Mw/Mn= 6.6. 

EXAMPLE S 

55 Polymerization (LLDPE). 

[0072] 0.05 g of the catalyst described in Example 4 was used and the polymerization was carried out in the same 
conditions as in Example 3, using 300 g of butene instead of 350 g. 185 g of ethylene/butene copolymer was obtained 
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in the form of spherical particles (yield 3700 g copofymer/g cat) with the following characteristics: MIE=0.5; F/E=26; 
[t]]=2; densrty=0.919; butene=7.6%; Mw/Mn=4.5; insoluble In xytene=91.5%. 

EXAMPLE 7 

5 

[0073] The support and the titanium catalyst were prepared with the same procedure as in Example 1 . 
Preparation of the zirconium catalyst . 

io [0074] A 1 000 cm 3 reactor, purged with N 2 at 90°C and equipped with an anchor stirrer, was loaded with 300 cm 3 of 
anhydrous toluene and 60 g of the titanium catalyst descrfoed above at 20°C while stirring and in N2 atmosphere. 5.77 
g of MAO dissolved in 1 00 cm 3 of toluene were then introduced. The mixture was heated at 40°C for 2 hours while stir- 
ring. 3 washings were then carried out with 150 cm 3 of toluene at 40 °C, at the end of which the solvent was removed 
by evaporation under vacuum. The solid thus obtained was redispersed in 400 cm 3 of toluene. 2.74 g of EBI were intro- 

15 duced and the mixture was heated at 40°C for 4 hours. Thereafter, two washings were effected with anhydrous hexane 
at 20°C and the solvent was removed by evaporation under vacuum. About 70 g of spherical catalyst with the following 
characteristics were obtained: Zr=0.66%; Ti=7.73%; Mg=10.91%; Al=2.67%; Cl=43.45%; residual solvent=3%. 

Polymerization (LLDPEV 

20 

[0075] In a glass flask purged with N 2 at 90°C for 3 hours, 0.05 g of the catalyst described above was precontacted 
with 1.45 g of triisobutylaluminium (TIBAL) in 50 cm 3 of anhydrous hexane for 5 minutes at 20°C. At the end of this 
period the whole was fed into a f luidized-bed gas-phase reactor with a volume of 35 litres, in which 7 bar of ethylene, 1 
bar of hydrogen and 200 g of butene were present, at a temperature of 75°C. The reaction was carried out in the gas 
25 phase for 3 hours, keeping the temperature, the ethylene/butene ratio and the pressure constant. At the end. after 
degassing, 325 g of ethylene-butene copolymer were discharged in the form of spherical particles (yield 6500 g copol- 
ymer/g cat) with the following characteristics: MIE=1.5; F/E=22.7; fo]=1.67; density=0.917; insoluble in xylene=86%; 
Mw/Mn=7.2; mean diameter=2000 *un; bulkdensity= 0.42 g/cm 3 ; flowability=16 seconds. 

30 EXAMPLES 

Preparation of the titanium catalyst . 

[0076] The spherical support prepared as in Example 1 was subjected to heat treatment, in a stream of N 2 , in the 
35 temperature range 50-1 50°C until spherical particles with a residual alcohol content of about 35% were obtained. 625 
cm 3 of T1CI4 were introduced, in a stream of nitrogen, into a Mitre glass flask. At 0°C and while stirring, 25 g of the par- 
tially dealcoholated support were added. The mixture was then heated to 100°C. During the heating phase, diisobutyl 
phthalate (DIBP) was added, in a molar ratio Mg/DIBP=8, when the temperature reached 40°C. The temperature was 
kept at 100°C for 2 hours. Stirring was then stopped and, after the solid settled, the still hot liquid phase was removed 
40 by siphoning. 550 cm 3 of T1CI 4 were added to the solid residue and heated at 1 20°C for 1 hour while stirring. After stir- 
ring had been stopped, the hot liquid was removed by siphoning. The solid residue was washed 6 times with 200 cm 3 
of hexane at 60°C and 3 times at room temperature, and then dried at 50 °C in N 2 atmosphere. The characteristics of 
the product obtained were as follows: 



45 





-Ti=2.15% 


(by weight) 




-Mg=19.5% 


(by weight) 


50 


- EtO= 0.3% 


(by weight) 




- porosity (mercury) 


0.658 cm 3 /g for pores with radius up to 1 jim (10000 A). Total porosity (mercury) was 1 .33 
cm 3 /g. 



55 Preparation of the zirconium catalyst. 

[0077] The procedure described in Example 1 was followed, using 100 g of the titanium catalyst described above. The 
system was kept at 40°C for 6 hours and 3 washings were effected with anhydrous hexane before removing the solvent 
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by evaporation under vacuum. About 112 g of spherical catalyst were obtained having the following characteristics: 
Zr=0.38%; Ti=1.9%; Mg=17.8%; Q=59.8%; Al=0.82%; residual sotvent=7.7%. 

Polymerization fl I OPF) 

[0078] 0.05 g of the catalyst described above was used ami the polymerization was carried out according to the pro- 
cedure of Example 7, using 1 .5 bar of instead of 1 and 170 g of butene instead of 200 g. 520 g of ethylene-butene 
copolymer were obtained in the form of spherical particles (1 0400 g copolymer/g catalyst) with the following character- 
istics: MIE=0.84; F/E=30.7; fo]=1.88; density=0.918; butene=9.6%; Mw/Mn=5.4; insoluble in xylene=84.7%; mean 
diameter=2300 nm; bulk density= 0.43 g/cm 3 ; flowability=16 seconds. 

EXAMPLE 9 

Polymerization of LLDPE . 

[0079] 0.05 g of the catalyst described in Example 8 was used and the polymerization was carried out as in Example 
2 with the following changes: 1 .45 g of TIBAL were used instead of 0.42 g of MAO, 2 bar of H 2 instead of 0.1 bar and 
200 g of butene instead of 100 g. 565 g of ethylene-butene copolymer was obtained in the form of spherical particles 
(yield 11300 g copolymer/g catalyst) with the following characteristics: MIE= 0.4; F/E=29.3; fo]=2.3; density=0.914; 
butene=10.5%; insoluble in xylene=87.2; Mw/Mn=4.6; mean diameter=2350 jim; the content of particles with diameter 
<500 jim is less than 0.1% and the content of particles with diameter >4000 jim is less than 0.1%. 

EXAMPLE 10 

[0080] The support and the titanium catalyst were prepared according to the procedure in Example 8. The zir- 
conocene/TIBAL solution was prepared according to the procedure in Example 1 . 

Preparation of the zirconium catalyst. 

[0081] The procedure described in Example 8 was followed, using 63 cm 3 of the TIBAL/EBI solution instead of 126 
cm 3 . About 1 1 2 g of spherical catalyst were obtained with the following characteristics: Zr=0.3%; Ti=1 .9%; Mg=1 7.6%; 
Cl=60%; Al=0.65%. 

Polymerization (HPPE). 

[0082] 0.05 g of the catalyst described above was precontacted as described in Example 1 , but with 1 .45 g of TIBAL 
instead of 0.42 g of MAO; the polymerization was carried out using 2 bar of H, instead of 0.25 bar. 235 g of spherical 
polyethylene was obtained (yield 4700 g polyethylene/g catalyst) with the following characteristics: fo]=2; MIE=0.87; 
F/E=28.7; Mw/Mn=6.1. 

EXAMPLE 11 

Polymerization (LLDPE). 

[0083] Polymerization was carried out as in Example 9 using 0.05 g of the catalyst described in Example 10. 525 g 
of ethytenebutene copolymer was obtained (10500 g copolymer/g catalyst) with the following characteristics: insoluble 
in xylene=80.4%; MIE=0.5; F/E=47.2; fo]=2.1 1 ; density=0.91 16; butene=1 1 .4%. 

EXAMPLE 12 

[0084] "me support and the titanium catalyst were prepared according to the procedure in Example 8. 
Preparation of the methvlalum oxane/zirconocene solution. 

[0085] A 2000 cm 3 reactor, purged with N2 at 90 °C and equipped with an anchor stirrer, was fed with 1000 cm 3 of 
anhydrous toluene, 63.5 g of MAO and 1 1 .4 g of EBI. The system was stirred continuously in a nitrogen atmosphere for 
2 hours. At the end of this period a clear solution was obtained. 
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[0086] A reactor with a capacity of 1000 cm 3 , purged with N 2 at 90° and equipped with an anchor stirrer, was loaded 
with 500 cm 3 of anhydrous toluene and 100 g of the titanium catalyst described above at 20°C while stirring and in N2 
5 atmosphere. Next, 200 cm 3 of the EBI/MAO solution were introduced and the solution was heated at 40°C for 6 hours. 
At the end of this period the solvent was removed by evaporation, and about 1 36 g of spherical catalyst were obtained 
with the following characteristics: Zr=0.3%; Ti=1 .6%; Mg=13.2%; Cl=45%; Al=3.25%. 

Polymerization of LLDPE . 

10 

[0087] 0.05 g of the catalyst descrfoed above was used and the polymerization was carried out as in Example 8, using 
2 bar of H2 instead of 1.5. 380 g of ethylene-butene copolymer were obtained in the form of spherical particles (yield 
7600 g copolymer/g catalyst) with the following characteristics: MIE=1.4; F/E=28; fo]=1.65; density=0.915; insoluble in 
xylene=84%; butene=1 1%. 

15 

EXAMPI513 

Preparation of the support. 

20 [0088] An MgCls/EtOH adduct containing 3 mol of alcohol per mole of MgCl2 was prepared according to the proce- 
dure described in Example 1 . The spherical adduct thus obtained was subjected to heat treatment, in a stream of N 2 , 
in the temperature range 50-150°C until spherical particles were obtained, having an alcohol content of about 10%. 

Preparation of the zirconocene/triisobutvlaluminium solution . 

25 

[0089] The solution was prepared by the same procedure as in Example 1 , using 252 g of TIBAL instead of 126. 
Preparation of the catalyst. 

30 [0090] A 1 -litre reactor, purged with N 2 at 90°C for three hours and equipped with an anchor stirrer, was fed with 250 
cm 3 of heptane and 50 g of the support described above. The system was cooled to 0°C, 280 cm 3 of the zir- 
conocene/TIBAL solution described above were introduced, and the system was stirred continuously for 30 minutes. At 
the end of this period 1 1 .5 cm 3 of TiCI 4 diluted in 20 cm 3 of heptane were introduced. The temperature was raised to 
80°C in 30 minutes and the mixture was stirred continuously for 2 hours. The solid obtained after removing the solvent 

35 was washed 4 times with 200 cm 3 of heptane at 80°C and twice with 200 cm 3 of hexane at 20°C. 61 g of a catalyst hav- 
ing the following composition were obtained: Cl=65.6%; Mg=10.3%; Ti=4.3%; Al=0.95%; Zr=0.8%. 

Polymerization Of U-DPE. 

40 [0091 ] 0.05 g of the catalyst described above was used and the polymerization was carried out as described in Exam- 
ple 9. 300 g of copolymer were obtained (600 g copolymer/g catalyst) with the following characteristics: MIE=0.1; 
F/E=38; butene=8.1%: density=0.9l8; insoluble in xylene=92.4%; fo]=2.46. 

EXAMPLE 14 

45 

Preparation of the catalyst 

[0092] The procedure in Example 13 was followed, using toluene instead of heptane. About 59 g of catalyst were 
obtained with the following composition: Cl=63.4%; Mg=19.9%; Ti=2.95%: Al=0.6%; Zr=0.9%. 

50 

Polymerization of LLDPE. 

[0093] 0.05 g of the catalyst described above was used and the polymerization was carried out as in Example 7, using 
2 bar of H 2 instead of 1 . 485 g of copolymer were obtained (yield 9700 g copolymer/g catalyst) with the following char- 
55 acteristics: MIE=5.98; F/E=32.07; butene=13.3%; density=0.9065; insoluble in xylene=75.24%; fo]=1 .23. 
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EXAMPLE 15 

Polymerization of LLDPE . 

5 [0094] 0.05 g of the catalyst described in Example 1 4 was used and the polymerization was carried out according to 
the procedure described in Example 9, using 0.42 g of modified MAO (Ethyl Corporation). 382 g of copolymer were 
obtained (yield 7500 g copolymer/g catalyst) with the following characteristics: MIE=0.2; F/E=38.5; butene=8.27%; den- 
sity=0.914; insoluble in xytene=90.71%; h]=2.27; Mw/Mn=5.1. 

10 EXAMPLE 16 

Preparation of the support. 

[0095] A spherical sipport prepared as in Example 1 was subjected to heat treatment, in a stream of N2. in the tem- 
15 perature range 50-1 50 °C until spherical particles with a residual alcohol content of about 35% were obtained. 2700 g 
of this support was introduced into a 60 1 autoclave together with 38 1 of hexane. Under stirring and at room temperature 
1 1 .6 1 of a hexane solution containing 100 g/l of AIEt3 were fed over 60 minutes. The temperature was raised to 50 °C 
over 60 minutes and was maintained at that temperature for a further 30 minutes whilst stirring. After the solid settled, 
the liquid phase was removed by siphoning; the treatment with AIEt3 was repeated twice again under the same condi- 
20 tions. The spherical product obtained was washed three times with hexane and dried at 50 °C under vacuum. 40 litres 
of TiCI 4 were fed into a 72 I steel reactor equipped with a stirrer; at room temperature and whilst stirring, 1900 g of the 
above described support were introduced. The whole was heated to 100 °C over 60 minutes and these conditions were 
maintained for a further 60 minutes. The stirring was discontinued and after 30 minutes the liquid phase was separated 
from the settled solid. Two further treatments were carried out under the same conditions with the only difference that 
25 the first of these treatments was carried out at 120 °C and the second at 135 °C. Thereafter 7 washing with hexane 
(about 19 litres each) were carried out, three of which at 60 °C and 4 at room temperature. After drying, 2400 g of com- 
ponent in the form of spherical particles were obtained. 

Preparation of the zirconocene/triisobutvlalu minium solution . 

30 

[0096] Into a 500 cm 3 reactor, previously purged with nitrogen at 90°C, equipped with a mechanical stirrer, 30 g of 
triisobutylaluminium in a hexane solution (100 g/l) and 10 g of ethylene-bis-(4,7-dimethylindeny0-2r<jichloride (EBDMI) 
were added. The whole was heated to 40°C for 1 hour until a clear solution was obtained. 

35 Preparation of the zirconium catalyst. 

[0097] Into a 1000 cm 3 reactor equipped with a mechanical stirrer, 500 cm 3 of hexane and 100 g of the above 
described titanium catalyst were added at 20 °C in a N 2 atmosphere. Then 30 cm 3 of the above described 
EBDMl/TIBAL solution was fed and the mixture heated to 40 °C for 4 hours; the obtained solid was washed 3 times with 
40 200 cm 3 of hexane at 40 °C and 4 times at 20 °C. The solvent was then removed and about 104 g of catalyst was 
obtained having the following characteristics: Ti=9.16%; Mg=14.25%; Cl=69%; Al= 1.95%; Zr=0.15%; EtO=0.3%. 

Polymerization. 

45 [0098] 0.05 g of the above described catalyst was used in a polymerization process carried out as described in Exam- 
ple 10. 305 g of spherical form polymer was obtained (yield 6100 g polyethylene/g catalyst) having the following char- 
acteristics: MIE=0.88; F/E=52.3. 

EXAMPLE 17 

so 

Preparation of a solution EBI/TIBAL 

[0099] The same procedure as in Example 1 was followed, feeding 158 g of TIBAL instead of 126 g. 
55 Preparation of the zirconium catalyst- 

[0100] The same procedure of Example 1 6 was followed, but feeding 33 cm 3 of the above described EBI/TIBAL solu- 
tion. 104 g of spherical catalyst was obtained with the following characteristics: Ti=9.2%; Mg=13.85%; Cl=67.5%; 
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Zr=0.21%; A!=1.95%. 
Polymerization. 

5 [01 01 ] 0.05 g of the above described catalyst was used in a polymerization process carried out as described in Exam- 
ple 10. 290 g of spherical form polyethylene was obtained (yield 26 kg polyethylene/g catalyst) with the following char- 
acteristics: MIE=0.66; F/E=55.63; Mw/Mn=:14.2; fo]=1.89. 

EXAMPLE 18 

10 

[01 02] The support was prepared according to the procedure of Example 1 3. 
15 Preparation of the EBI/TIBAL solution . 

[01 03] The same process described in Example 1 was followed but using 228 g of TIBAL instead of 1 26 g. 
Preparation of the zirconium/Htanium catalyst 

20 

[01 04] Into a previously purged 1 000 cm 3 reactor, 250 cm 3 of toluene and 50 g of the above described support were 
added at 0 °C, followed by 200 cm 3 of the EBI/TIBAL solution. The mixture was kept under these conditions for 15 min- 
utes, after which 1 1 .5 cm 3 of TiCI 4 was added, the temperature was raised to 80 °C and the system was left to react for 
2 hours. Stirring was discontinued, the solid was left to settle and the liquid was separated. The solid was washed four 
25 times with 200 cm 3 of toluene at 80 °C and 3 times at 20 °C. 60 g of spherical catalyst was obtained with the following 
characteristics: Ci=63.4%; Mg=19.9%; Ti=2.95%; Al=0.6%; Zr=0.9%; EtO=2.7%. 

Polymerization. 

30 [01 05] 0.05 g of the above described catalyst was used in a polymerisation process carried out as described in Exam- 
ple 10. 295 g of spherical polyethylene was obtained (yield 5800 g polyethylene/g catalyst) having the following charac- 
teristics: MIE=0.24; F/E=40.7; Mw/Mn=8.89; fo]=2.35. 

EXAMPLE 19 

35 

Polymerization. 

[0106] 0.05 g of the catalyst described in Example 18, was used in the polymerisation process described in example 
9, but using 0.42 g MAO instead of TIBAL 380 g of copolymer was obtained (yield 7500 g copolymer/g catalyst) having 
40 the following characteristics: MIE=0.2; F/E=38.5; insolubility in xylene=90.71; butene=8.2; fo]=2.27; density=0.914; 
Mw/Mn=5.1. 

EXAMPLE 20 

45 Preparation of the EBDMl/TIBAL solution. 

[01 07] The process as in Example 1 8 was followed with the exception that EBI was substituted by the same amount 
of EBDMI. 

so Synthesis of th e zirconium and titanium catalyst 

[0108] The same procedure as described in Example 18 was followed: 60 g of spherical catalyst was obtained with 
the following characteristics: Cl=65.7%; Mg=18%; Tt=2%; Al=0.55%; 2r=0.61%. 

55 Polymerization. 

[0109] 0.05 g of the catalyst was used in a polymerisation process carried out as described in Example 9. 533 g of 
spherical copolymer was obtained (yield 1 1 kg copolymer/g catalyst) having the following characteristics: insolubility in 
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xylene= 94.2; M IE =0.72; F/E=26.9; density=0.915; fo]=1.84. 

Claims 

5 1 . Components of catalysts for the polymerization of olefins comprising the product obtained by contacting : 

(a) a compound of a transition metal M selected among Ti, V, Zr and Hf containing at least one M-n bond with 
a solid component comprising a compound of Ti or V not containing M-n bonds and optionally an electron- 
donor compound supported on an Mg halide, or 
w (b) a compound of Ti or V net containing M-rc bonds with a solid component comprising a compound of V, TI, 

Zr or Hf containing at least one M-rc bond supported on a Mg halide, or 

(c) a compound of Ti or V not containing M-n bonds and a compound of V, TI, Zr or Hf having at least one Mu 
bond with a support comprising a Mg halide, 

is the solid component used in (a) and (b) and the support used in (c) being characterized in that they have a porosity 
(due to pores with radius up to 1jim (10000 A), determined with a mercury porosimeter) greater than 0.3 crrrfyg. 

2. Components according to Claim 1 wherein the said porosity is between 0.4 and 1 .5 cm 3 /g. 

20 3. Components according to Claim 1 having a total porosity (determined with a mercury porosimeter) between 0.6 
and 4 cm 3 /g. 

4. Components according to Claim 1 , wherein the porosity (BET) of the solid component used in (b) and of the sup- 
port used in (c) is between 0.3 and 1 cm 3 /g and the surface area (BET) of the said component is greater than 40 

25 trP/g. 

5. Components according to Claim 1, wherein the solid component used in (a) has porosity (BET) lower than 0.2 
cm 3 /g and the surface area (BET) is between 20 and 40 rrftg. 

30 6. Components according to Claim 1 , wherein the solid components used in (a) and (b) and the support used in (c) 
are in the form of spheroidal particles with average diameter between 10 and 150 mm (microns). 

7. Components according to Claims 1 , wherein the Mg halide present in the solid components used in (a) and (b) or 
forming the support used in (c) is supported on an inert support selected from silica, alumina and silica-alumina 

35 having values of surface area (BET) between 300 and 600 m 2 /g and of porosity (BET) greater than 0.5 cm 3 /g and 
partially crosslinked polystyrene having values of surface area (BET) between 100 and 500 n^/g and of porosity 
(BET) greater than 0.5 cm 3 /g. 

8. Components according to Claim 6 in which the Mg halide is obtained from MgX 2 • alcohol adducts, where X is hal- 
40 ogen, which are spherulized and then reacted with an alkyl-AI compound to remove the alcohol. 

9. Components according to Claim 8 in which the Mg halide is Mg chloride obtained from MgCfe • 3ROH adducts, in 
which R is an alkyl radical with 1-8 carbon atoms, which have been subjected to partial dealcoholation and then 
reacted with the alkyl-AI compound. 

45 

10. Components according to Claims 1 , wherein the transition metal compound contains at least one ligand L coordi- 
nated on the metal M, having mono- or polycyclic structure containing conjugated n electrons. 

11. Conponents according to Claim 10, wherein the transition metal compound is selected from compounds having 
so the structure: 

Cp'MR^R^R^ (I) 
Cp'Cp^R^R^ (II) 
(Cp , -A 0 -Cp ,, )MR 1 a R 2 b (III) 
in which M is Ti, V, Zr or Hf ; Cp 1 and Cp", same or different each other, are cydopentadienyl groups or substituted 
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cycJoperrtadienyl groups; two or more substrtuents on the said cydopentadienyl groups can form one or more rings hav- 
ing from 4 to 6 carton atoms; R\ R 2 and R 3 , same or cfifferent. are hydrogen or halogen atoms, an alkyl or alkoxyl group 
with 1-20 carbon atoms, aryl, alkaryl or aralkyl with 6-20 carbon atoms, an acylaxy group with 1-20 carbon atoms, an 
allyl group or a substituent containing a silicon atom; A is an alkenyl bridge or one with structure selected from: 

Rj R x Rj R 4 R\ Ri 

i ii i i i 

— Mi — , — Mi ^— Mj — / — 0 — Mj— .0 — , — C — Mi— y 

I I I ill 

Rj R2 R2 R2 &2 ^2 



=BR lf =AIR 1t -Ge-, -Sn-, -O-, -S-. =SO, =S0 2 , =NR 1 , =PR^ and =P(0)R.. in which M, is Si, Ge, or Sn; and R 2 . equal 
or different, are alkyl groups with 1 -4 carbon atoms or aryl groups with 6-10 carbon atoms; a, fe and c are, independ- 
ently, integers from 0 to 4; e is an integer from 0 to 6 and two or more of the radicals R 1 , R 2 and R 3 can form a ring. 

12. Components according to Claim 10, wherein the transition metal compound is selected from compounds having 
the structure: 

(Me5Cp)MMe 3 . (Me 5 Cp)M(OMe) 3 , (Me 5 Cp)MCI 3 , (Cp)MCI 3 . (Cp)MMe3, (MeCpJMMe^ (Me^MM^ 
(Me 4 Cp)MCI 3 , (lnd)MBenz 3 , (H 4 lnd)M-Benz 3 , (Cp)MBu3. 

13. Components according to Claim 10. wherein the transition metal compound is chosen from compounds having the 
structure: 

(Cp) 2 MMe2, (Cp)2MPh2, (CpfeMEta, (Cp) 2 MCI 2 , (Cp) 2 M(OMe) 2 , (Cp)<>M(Olv1e)CI. (MeCp) 2 MCI 2 . (MesCpfeMCfe, 
(Me 5 Cp) 2 MMe2, (Me 5 Cp) 2 Mlv1eCI, (Cp)(Me 5 Cp)MCl2, (l-MeFluJgMCI;,, (BuCp) 2 MCI 2 . (I^Cp^MC^, 
(M^CpfeMCfe. (Me 5 Cp) 2 M(Olv1e) 2 . (MesCpfclvUOHJCI, (Me5Cp) 2 M(OH) 2 , (Me5Cp) 2 M(C 6 H5) 2 , 
(Me5Cp) 2 M(CH3)CI, (EtMe 4 Cp) 2 -MCI 2 , l(C 6 H 5 )Me 4 Cp] 2 MCI 2 , (EtsCpfcMCI;,, (MesCpfeMfCeH^CI, (lnd) 2 MCI 2 , 
(lnd) 2 MMe 2 , (H 4 \nd) 2 MC\ 2 . (H 4 lnd) 2 lvllvle 2 . (Me 4 Cp)-(MesCp)lv1CI 2 , {[SiCCHaJaJCpJ^CI-j, {[Si(CH 3 ) 3 ] 2 Cp} 2 MCI 2 . 

14. Components according to Claim 10, wherein the transition metal compound is chosen from compounds having the 
structure: 

CaH^lndJsMCIg, <^H 4 (lnd) 2 Mlvle2, C 2 H 4 (H 4 lnd) 2 MCI 2 , C^H^ndk-MMeg, Me2Si(Me 4 Cp) 2 lv1CI 2 , 
Me 2 Si(Me 4 Cp) 2 MMe 2 . Me 2 SiCp 2 MCI 2 , Me 2 SiCp 2 MMe 2 , Me2Si(Me 4 Cp) 2 MMeOMe, Me 2 Si(Flu) 2 MCI 2 , Me 2 Si(2-Et- 
5-iPrCp) 2 MCI 2 , Me 2 Si(H 4 lnd) 2 MCI 2 , Me 2 Si(H 4 Ru) 2 MCI 2 . Iv^Si-CH^IndfeMCI-j, Me 2 Si(2-Me-H 4 lnd) 2 MCI 2 , 
Me 2 Si(2-Melnd) 2 MCi 2 , Me2Si(2-Et-5-iPr-Cp) 2 MCI 2 , Me 2 Si(2-lvle-5-EtCp) 2 MCI 2 , Me 2 Si(2-Me-5-Me-Cp) 2 MCI 2 , 
Me 5 Si(2-Me-4,5-benzoindenyl) 2 MCI 2l Me 2 Si-(4,5-benzoindenyl) 2 MCI 2 , Me 2 Si(2-Etlnd) 2 MCI 2l Me 2 Si(2-iPr- 
lnd) 2 Ma 2 , Me2Si(2-t-butyl-lnd)MCI 2 , Me2Si(3-t-buty1-5-MeCp) 2 MCI 2 , Me 2 Si(3-t-butyl-5-MeCp) 2 MMe 2 , MegSi^- 
Melnd) 2 -Ma 2 , C 2 H 4 (2-Me-4,5-benzoindenyl) 2 MCl 2 , Me^FluJCpMCI;,, PhgSKIndfcMCfe, Ph(Me)Si(lnd) 2 MCI 2 , 
C^H^IndMNMe^OMe, isoprc^ylidene-(3-t-butyl-Cp)(Flu)lv1CI 2 , Me2C(Me 4 Cp)(MeCp)-lvlCI 2 , MeSi(lnd) 2 MCI 2 , 
Me 2 Si(lnd) 2 MMe 2 . Me 2 Si(Me 4 Cp) 2 lvlCI(OEt), C 2 H 4 (lnd) 2 M(NMe 2 ) 2 . C2H 4 (Me 4 Cp) 2 MCI 2 , <^Me 4 (lnd) 2 MCI 2 , 
Me 2 Si(3-Me-lnd) 2 MCI 2 , C 2 H 4 (2-Me-lnd) 2 MCI 2 , C2H 4 (3-Me-lnd) 2 MCI 2 , C 2 H 4 -(4 l 7-Me 2 -lnd) 2 Ma 2 , C 2 H 4 (5,6-Me 2 - 
IncO^C^, C 2 H 4 (2,4,7-Me 3 -lnd) 2 MCI 2 , C^P^J-Me^nd^Cfe, C 2 H 4 (2-Me-H 4 lnd) 2 MCI 2 , C^-^J-Mer 
H 4 lnd) 2 MCI 2 , (^^(2,4,7-1^63-^^21^02, Me2Si(4,7-Me2-lnd) 2 lvlCI 2 . MezSKS.e-Meg-lncg^Cfe, Me^i^J- 
Me3-H 4 lnd) 2 MCl2. 

15. Components according to the Claim 1 , wherein the compound of the transition metal M is present in a quantity of 
from 0. 1 to 5% by weight with respect to the component expressed as metal. 

16. Components according to Claim 1, wherein the Ti or V compound not containing M-n bonds present in the solid 
component used in (a) or used in the reaction with component used in (b) or the support used in (c) is a halide or 
halo altocide of Ti or a compound of V selected among VCfe or VOCfe. 

17. Components according to Claim 16. wherein the said Ti compound is selected from TiCI* TiCI 3 and halo alkoxides 
of the formula Ti(OR) m Xn in which R is a hydrocarbon radical with 1 -12 carbon atoms or a group -COR. X is a hal- 
ogen and m+n is the valence of Ti. 

18. Components according to Claims 16 or 1 7 wherein the said compound of Ti or V is present in an amount of up to 
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15% by weight with respect to the conponent expressed as metal. 



1 9. Catalyst for the polymerization of olefins comprising the product of the reaction of a component according to Claim 
1 with an alkyl-AI compound selected from triaikyl-ATs. wherein the alkyl groups have from 1 to 12 carbon atoms 
and linear or cyclic aluminoxane compounds containing the repeating unit -{F^AIO, in which R4 is an alkyl group 
with 1 -8 carbon atoms or a cycloalkyl or aryl group with 6-1 0 carbon atoms and containing from 1 to 50 repeating 
units. 

20. Catalyst according to Claim 1 9 wherein the alkyl-AI compound is a mixture of trialkyl-AJ and an aluminoxane. 

21. Catalyst according to Claim 19 or 20 wherein the aluminoxane is poly(methylaluminoxane). 

22. Catalyst according to Claim 19 wherein which the trialkyl-AI is selected from trimethyl-AI, triethyl-AI, tri-n-butyl-AI, 
triisobutyl-AI, trihexyl-AI, triisohexyl-AI and trioctyl-AI. 

23. Catalyst according to Claims 19 or 20, wherein the trialkyl-AI compound is reacted with 0.5-0.01 moi of water per 
mole of trialkyl-AI and wherein the compound of the transition metal M is selected from: 

CaH^lndkMCfe, C^lndfeMMe* (^(KilndkMCIj), C^H^IncOrMMefr Me2Si(Me 4 Cp) 2 MCI 2 , 
Me2Si(Me 4 Cp) 2 MMe2, Me^iCpj^MCfe. MerSiCpjjMMe* Me^ifMe^^MeOMe, Me^\{F\u)^AC\ 2 , Me2Si(2- 
Et-5-iPrCp) 2 MCI 2 . Me^KH^ndkMCI* Me 2 Si(H 4 Flu) 2 MCI 2 , Me 2 SiCH 2 -(lnd) 2 MCI 2 . Me2Si(2-Me-H 4 lnd) 2 MCI 2 . 
Me 2 Si(2-Melnd) 2 MCI 2 , Meg-Si (2-Et-5-iPr-Cp) 2 MCI 2 , MegSip-Me-S-EtCpfeMCIj,, Me2Si(2-Me-5-Me-Cp) 2 MCI 2 . 
Me 2 Si(2-Me-4,5-ben20indenyl) 2 MCI 2 , Me 2 Si(4,54)enzoindenyl) 2 Ma 2 . Me^ip-EtlndfeMCk. Me 2 Si(2-iPr-lnd) 2 - 
Md 2 , Me 2 Si(2-t-butyl-lnd)MCI 2 , Me^KS-t-butyl-S-MeCpfe-MCfe, Me^ip-t-butyl-S-MeCpkMMe^ Me^i^- 
MelndkMCfe, C 2 H 4 (2-Me-4 i 5-benzoindenyl) 2 MCI 2l Me 2 C(Ru)CpMa 2 , Ph2Si-(lnd) 2 MCI 2 . Ph(Me)Si(lnd) 2 MCI 2 , 
C^WndMNMe^OMe, isopropylidene-(3-t-butyi-Cp)(Ru)Ma 2 , Me 2 C(Me 4 Cp)(MeCp)MCI 2 , MeSiflndJjjMCIj), 
Me 2 Si(lnd) 2 MMe 2 . Me2Si(Me 4 Cp) 2 MCI(OEt), C 2 H 4 -(lnd) 2 M(NMe 2 ) 2 , C 2 H 4 (Me 4 Cp) 2 MCI 2 , C2Me 4 (lnd) 2 MCI 2 , 
Me2Si(3-Me-lnd) 2 MCI 2( C2H 4 (2-Me-lnd) 2 MCI 2 , C 2 H 4 (3-Me-lnd) 2 MCI 2 , C 2 H 4 (4,7-Me 2 -lnd) 2 MCI 2 . C^S.S-Mer 
IndfeMCfe, C2H4(2,4.7-Me3lnd)2MC|2, C^S^J-MealndkMCfe. C 2 H 4 (2-Me-H 4 Ind) 2 Ma 2l (^H^J-Me*)- 
H 4 lnd) 2 MCI 2 , CgH^^J-Mea-^lncO^CIg, MegSi^J-Me-rlndk-MCIg, Me 2 Si(5,6-Me 2 -lnd) 2 MCI 2> Me2Si(2,4,7- 
Me 3 -H 4 lnd) 2 MCI 2 . 

24. Process for the polymerization of olefins CH 2 =CHR in which R is hydrogen or an alkyl, cycloalkyl or aryl radical with 
1-10 carbon atoms, wherein a catalyst according to Claim 19 is used. 

25. Process for the polymerization of olefins CH 2 =CH R in which R is an alkyl, cycloalkyl or aryl radical with 1 -1 0 carbon 
atoms in which the catalyst used is obtained from a component according to Claim 13. 

26. Process for the polymerization of ethylene and of its mixtures with olefins CH 2 =CHR in which R is an alkyl, 
cycloalkyl or aryl radical with 1-10 carbon atoms in which the catalyst used is obtained from a component according 
to Claim 13. 

27. Process for the polymerization of olefins CH 2 =CHR, where R is hydrogen or an alkyl, cycloalkyl or aryl radical hav- 
ing 1-10 carbon atoms, carried out in the presence of a catalyst comprising: 

(A) a solid component comprising the product obtained by contacting: 

(a) a compound of a transition metal M chosen among Ti, V, Zr and Hf containing at least one bond 
with a solid component comprising a compound of Ti or V not containing M-n bonds and optionally an elec- 
tron-donor compound, which are supported on a Mg halide. or 

(b) a compound of Ti or V not containing M-n bonds with a solid component comprising a compound of V, 
Ti, Zr or Hf containing at least one M-it bond supported on a Mg halide, or 

(c) a compound of Ti or V not containing M-n bonds and a compound of V, Ti. Zr or Hf having at least one 
M-n bond with a support comprising a Mg halide, 

the component (a) and (b) and the support as in (c) being characterized in that they possess a porosity (deter- 
mined with the mercury porosimeter, corresponding to pores with radius up to 1jim (10000 A) greater than 0.3 

cm 3 /g; 

(B) a trialkyl-AI compound. 
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1. Katalysatorkomponenten for die Polymerisation von Olefinen, umfassend das Produkt erhalten durch Inkontakt- 
bringen: 

5 

(a) einer Verbindung eines Clbergangsmetalls M. ausgewahlt aus TI. V t Zr und Hf, die mindestens eine M-rc- 
Bindung enthait, mit einer festen Kbmponente, umfassend eine Veibindung von Ti oder V, die keine M-n-Bin- 
dungen enthait und gegebenenfalls einer Elektronen-Donor- Veibindung, getragen auf einem Mg-Halogenid, 
Oder 

10 (b) einer Verbindung von Ti oder V, die keine M-n-Bindungen enthait mit einer festen Kbmponente, umfassend 

eine Verbindung von V, Ti, Zr oder Hf, die mindestens eine M-n-Bindung enthait. getragen auf einem Mg-Halo- 
genid, Oder 

(c) einer Verbindung von Ti oder V, die keine M-n-Bindungen enthait, und einer Verbindung von V, Ti, Zr oder 
Hf, die mindestens eine M-n-Bindung aufweist mit einem ein Mg-Halogenid umfassenden Trager, 
15 wobei die teste Kbmponente, die in (a) und (b) verwendet wird. und der Trager, der in (c) verwendet wird, 

dadurch gekennzeichnet sind, daB sie eine Porositat (aufgrund von Poren mit einem Radius von bis zu 1 |im 
(10000 A), bestimmt mit einem Quecksilberporosimeter), grflBer als 0.3 cnrVg aufweisen. 

2. Komponerrten nach Anspruch 1 , wobei die Porositat zwischen 0,4 und 1 ,5 cm 3 /g liegt. 

20 

3. Komponenten nach Anspruch 1 mit einer Gesamtporositat (bestimmt mit einem Quecksilberporosimeter) zwischen 
0,6 und 4 cm 3 /g. 

4. Komponenten nach Anspruch 1 , wobei die Porositat (BET) der in (b) verwendeten, festen Kbmponente und des in 
25 (c) verwendeten Tragers zwischen 0,3 und 1 cm 3 /g liegt, und die Oberfiache (BET) der festen Kbmponente grflBer 

als 40 rrfrg ist. 

5. Komponenten nach Anspruch 1 , wobei die teste Komponente, die in (a) verwendet wird, eine Porositat (BET) unter- 
halb 0,2 cm 3 /g aufweist und die Oberfiache (BET) zwischen 20 und 40 m 2 /g liegt. 

30 

6. Komponenten nach Anspruch 1 , wobei die festen Komponenten, die in (a) und (b) verwendet werden, und der Tra- 
ger, der in (c) verwendet wird, in Form von kugelfOrmigen Teilchen mit einem mittleren Durchmesser zwischen 10 
und 150 ^im (Mikrometer) vorliegen. 

35 7. Komponenten nach Anspruch 1, wobei das in den festen, in (a) und (b) verwendeten Komponenten vorliegende 
Oder den in (c) verwendeten Trager bildende Mg-Halogenid auf einem inneren Trager, ausgewahlt aus Silizium- 
dioxid, Aluminiumoxid und Siliziumdioxid-AluminiumQxid mit Oberf lachenwerten (BET) zwischen 300 und 600 rr^/g 
und einer Porositat (BET) grOBer als 0,5 cm 3 /g und teilweise vernetztem Polystyrol mit Oberf lachenwerten (BET) 
zwischen 100 und 500 m^/g und einer Porositat (BET) grGBer als 0.5 cm 3 /g, getragen wird. 

40 

8. Komponenten nach Anspruch 6, wobei das Mg-Halogenid aus MgX 2 *Alkoholaddukten erhalten wird, worin X 
Halogen darsteilt die kugetfOrmig gemacht wurden und anschlieBend zur Entfernung des Alkohols mit einer Al- 
Alkyl-Verbindung umgesetzt werden. 

45 9. Komponenten nach Anspruch 8, wobei das Mg-Halogenid Mg-Chlorid darsteilt erhalten aus MgCI 2 • 3 ROH-Adduk- 
ten, worin R einen Alkylrest mit 1 bis 8 Kbhlenstoffatomen darsteilt, die teilweiser Entalkoholisienjng unterzogen 
wurden und anschlieBend mit der Al-Alkyi-Verbindung umgesetzt wurden. 

10. Komponenten nach Anspruch 1, wobei die Obergangsmetallverbindung mindestens einen an dem Metall M koor- 
50 dinierten Liganden L enthait der eine mono- Oder polycyclische Struktur aufweist, die konjugierte n-Elektronen 

enthait. 

11. Konponenten nach Anspruch 10, wobei die Obergangsmetallverbindung ausgewahlt ist aus Verbindungen der 
Struktur: 

Cp , MR 1 a R 2 b R 3 c (I) 
Cp'Op^R^F^b (ID 
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(Cp'-A^Watfb 



(III) 



worin M Ti, V, Zr Oder Hf darstellt. Cp 1 und Cp n gleich Oder verschieden voneinander Cyclopentadienylgruppen 
Oder substituierte Cyclopentadienylgruppen darstellen, wobei zwei Oder mehrere Substituerrten an den Cyclopentadie- 
nylgruppen einen oder mehrere Ringe rrtit 4 bis 6 Kohlenstoffatomen bilden kflnnen, R 1 , R 2 und R 3 gleich Oder ver- 
schieden Wasserstoff- oder Halogenatome. eine Alkyi- oder Alkoxylgruppe mit 1 bis 20 Kohlenstoffatomen, Aryl, Alkaryl 
Oder Aralkyl mit 6 bis 20 Kohlenstoffatomen, eine Acylaxygruppe mit 1 bis 20 Kohlenstoffatomen, eine Allylgruppe oder 
einem ein Siliziumatom enthaftenden Substrtuenten darstellen, A eine AlkenylbrOcke oder eine mit der Struktur ausge- 
wahlt aus: 



I I 1 I 1 I 1 I 1 I 

-M-. - , -M, - M-i - , -0-M,-0-. -C - M-i - , 

I I I' I' I' I I 
R l R 2 R 2 R 2 R 2 R 2 

=BR 1( =A1R 1 , -Ge-, -Sn-. -0-, -S-, =SO. =S0 2 , =NR 1( =PR 1 und =P(0)R 1 . darstellt, worin M t Si, Ge oder Sn darstellt. 
R-, und R 2 gleich oder verschieden Alkylgruppen mit 1 bis 4 Kohlenstoffatomen oder Arylgruppen mit 6 bis 10 Kohlen- 
stoffatomen darstellen, a, bundc unabhangig ganze Zahlen von 0 bis 4 sind, q eine ganze Zahl von 0 bis 6 ist und zwei 
oder mehrere der Reste R 1 , R 2 und R 3 einen Ring bilden kOnnen. 

12. Komponenten nach Anspruch 10, wobei die Obergangsmetallverbindung ausgewahlt ist aus Verbindungen der 
Struktur: 

(Me 5 Cp)MMe3, (Me 5 Cp)M(OMe) 3 , (Me 5 Cp)MCl3. (CpJMda, (CpJMMea. (MeCpJMM^, (MeaCpJMMea, 
(Me 4 Cp)MCI 3l (lnd)MBenz 3 , (H 4 lnd)MBenz 3 , (Cp)MBu 3 . 

13. Komponenten nach Anspruch 10, wobei die Obergangsmetallverbindung ausgewahlt ist aus Verbindungen der 
Struktur: 

(Cp) 2 MMe2, (Cp) 2 MPh 2 , (Cp) 2 MEt2, (CpfeMCI* (Cp)2M(OMe) 2 , (Cp) 2 M(OMe)CI. (MeCp) 2 MCI 2 , 
(Me 5 Cp) 2 MCI 2 , (Me 5 Cp) 2 MMe 2l (Me 5 Cp) 2 MMeCI, (CpXMesCpJMCIg, (1-MeFlu) 2 MCI 2 , (BuCp) 2 MCI 2 , 
(MeaCpJgMGa. (Me 4 Cp) 2 MCI 2 , (Me 5 Cp) 2 M(Olvle) 2( (Me 5 Cp) 2 M(OH)CI, (Me 5 Cp) 2 M(OH)2, (M^Cp) 2 M(C 6 H5) 2 , 
(Me 5 Cp) 2 M(CH 3 )CI, (EtMe 4 Cp) 2 MCI 2 . [(C 6 H5)Me 4 Cp] 2 MCI 2 , (EtsCpfcMCfe, (Me 5 Cp) 2 M(C 6 H5)CI, (lnd) 2 MCI 2 , 
(lnd) 2 MMe2, (H 4 lnd) 2 MCI 2 , (H 4 lnd) 2 Mlv1e 2 . (Me 4 Cp)(Me 5 Cp)MC1 2t {[SifCH^tyfeMCIj,. {[SiCCHaJ^CpkMCIa, 

14. Komponenten nach Anspruch 10, wobei die Obergangsmetallverbindung ausgewahlt ist aus Verbindungen der 
Struktur: 

C^nd^MC^, C 2 H 4 (lnd) 2 MMe 2 . C 2 H 4 (H 4 lnd) 2 MCI 2 , C^H^ndfeMMe^ Me2Si(Me 4 Cp) 2 MCI 2 . 
Me 2 Si(Me 4 Cp) 2 MMe 2 , Me 2 SiCf4MCI 2 , Me 2 SiCp 2 MMe 2 , Me 2 Si(Me 4 Cp) 2 MMeOMe, Me 2 Si(Flu) 2 MCI 2 , Me 2 Si(2-Et- 
5-iPrCp) 2 MCI 2 , Me 2 Si(H 4 lnd) 2 MCI 2 , Me 2 Si(H 4 Ru) 2 MCI 2 , Me2SiCH 2 (lrol) 2 lv1CI 2 , Me2Si(2-Me-H 4 lnd) 2 MCI 2 , 
Me2Si(2-Melnd) 2 MCI 2 , Me2Si(2-Et-5-iPr-Cp) 2 MCI 2 , Me2Si(2-Me-5-EtCp) 2 MCI 2 , Me2Si(2-Me-5-Me-Cp) 2 MCI 2 , 
Me 2 Si(2-Me-4,5-Benzoindenyl) 2 MCI 2 , Me 2 Si(4,5-Benzoindenyl) 2 MCI 2 , Me 2 Si(2-Etlnd) 2 Ma 2 , Me 2 Si(2-iPr- 
lnd) 2 MCI 2 , Me 2 Si(2-t-Butyl-lnd)lv1CI 2 . Me2Si(3-t-Butyl-5-MeCp) 2 MCI 2 , Me 2 Si(3-t-Butyl-5-MeCp) 2 MMe 2 , Me 2 Si(2- 
Melnd) 2 MCl2, C^H 4 (2-Me-4,5-BenzoinKienyl) 2 lvlCI 2 , Me 2 C(nu)CpMCI 2 , Ph 2 Si(lnd) 2 MCI 2 , Ph(Me)Si(lnd) 2 MCI 2 , 
CgH^lndMNMe^OMe, lsopropyliden-(3-t-Butyl-Cp)(Flu)Ma 2 , Me2C(Me 4 Cp)(MeCp)MCI 2 , MeSKIndJgMC^, 
Me2Si(lnd) 2 MMe, Me 2 Si(Me 4 Cp) 2 lvia(OEt). C^H 4 (lnd) 2 M(NMe2) 2 , <^H 4 (Me 4 Cp) 2 MCi 2 , C2Me 4 (lnd) 2 MCI 2 . 
Me 2 Si(3-Me-lnd) 2 Ma 2 , C 2 H 4 (2-Me-lnd) 2 MCI 2 , C^H^-Me-lndfelvICk, C 2 H 4 -(4,7-Me 2 -lnd) 2 lvia 2 , C 2 H 4 (5,6-Me 2 - 
lnd) 2 MCI 2 , 02^(2,4,7^-^^0^, 02^(3,4,7^^1^012. C 2 H 4 (2-Me-H 4 lnd) 2 Ma 2 , C 2 H 4 -(4,7-Me 2 - 
H 4 lnd) 2 MCI 2 , C 2 H 4 -(2,4,7-Me 3 -H 4 lnd) 2 MCI 2 , Me 2 Si(4,7-Me 2 -lnd) 2 MCI 2 . Me2Si(5.6-Me2-lnd) 2 MCI 2 , 1^3(2,4,7- 
Me3H 4 lnd) 2 MCI 2 . 

15. Komponenten nach Anspruch 1, wobei die Verbindung des Clbergangsmetalls M in einer Menge von 0,1 bis 5 
Gew.-%, bezogen auf die Komponente, ausgedruckt als Metall, vorliegt 

16. Komponenten nach Anspruch 1, wobei die keine M-n-Bindungen enthaltende Ti- oder V-Verbindung, die in der 
festen Komponente vorliegt die in (a) verwendet wird, oder bei der Umsetzung mit der in (b) verwendeten Kompo- 
nente oder den in (c) verwendeten Trflger verwendet wird. ein Halogenid oder Halogenalkoxid von Ti oder eine Ver- 
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bindung von V, ausgewarttt aus Vd 3 Oder VOO3, darsteltt 

17. Komponenten nach Anspruch 16. wobei die Ti-Verbindung ausgewahlt ist aus TiCI 4 . TiCIa und HaJogenalkoxiden 
der Formel Ti(OR) m Xn, worin R eihen Kohl enwasserstoffr est mit 1 bis 12 Kbhlenstoffatomen Oder eine Gruppe - 
COR darstellt, X ein Halogen darsteltt und m + n die Wertigkeit von Ti darstellt 

18. Komponenten nach Anspruch 16 Oder 17, wobei die Verbindung von Ti Oder V in einer Menge von bis zu 15 Gew.- 
%, bezogen auf die Komponente, ausgedrQckt als Metal), vortiegt 

19. Katalysator for die Polymerisation von Olefinen, umfassend das Reaktionsprodukt einer Komponente nach 
Anspruch 1 mit einer Alkyl-AI- Verbindung, ausgewahlt aus Trialkyl-AI-Verbindungen, wobei die Alkylgruppen 1 bis 
12 Kohlenstoffatome aufweisen, und linear en oder cyclischen Aluminoxanverbindungen, die die wiederkehrende 
Einheit -(R^AIO- enthatten, worin R4 eine Alkyigruppe mit 1 bis 8 KoMenstoffetomen oder eine Cydoalkyl- oder 
Arylgruppe mit 6 bis 10 Kbhlenstoffatomen darstellt und 1 bis 50 wiederkehrende Einheiten enthaften. 

20. Katalysator nach Anspruch 19, wobei die Alkyl-AI-Verbindung ein Gemisch von Trialkyl-AI und einem Alumoxan ist. 

21. Katalysator nach Anspruch 19 oder 20, wobei das Alumoxan Poly(methyIaiumaxan) ist 

22. Katalysator nach Anspruch 19. wobei die Trialkyl-Al-Verbindung ausgewahlt ist aus Trimethyl-AI, Triethyl-AI, Tri-n- 
butyl-AI, Triisobutyl-AI. Trihexyl-AI, Triisohexyl-AI und Trioctyl-AI. 

23. Katalysator nach Anspruchen 1 9 oder 20, worin die Trialkyl-AI- Verbindung mit 0.5 bis 0,01 Mol Wasser pro Mol Tri- 
alkyl-AI umgesetzt wird. und wobei die Verbindung des Ubergangsmetalls M ausgewahlt ist aus: 

C2H 4 (lnd) 2 lv1Cl2, <^H 4 (lnd) 2 Mlv1e2, (^(HJndizMCk. C 2 H 4 (H 4 lnd) 2 lv1Me2, Me2Si(Me 4 Cp) 2 MCl2, 
Me2Si(Me 4 Cp) 2 MMe2, IV^SiCpgMCIg, MegSiCpjjMlvlej), Me2Si(Me 4 Cp) 2 MlvleOlvle, MegSKFIufeMOg. MegSif^-Et- 
5HPrCp) 2 IVICl2, Me2Si(H 4 lnd)2Ma 2 . Me2Si(H 4 Ru) 2 lv1CI 2 , MegSiCH^IndfeMCIj,. Me2Si(2-Me-H 4 lnd) 2 MCI 2 , 
Me2Si(2-Meind) 2 MCl2, Me2Si(2-Et-5-iPr-Cp) 2 lvlCl2, Me2Si(2-Me-5-EtCp) 2 MCI 2 , Me2Si(2-Me-5-Me-Cp) 2 MCi 2 , 
Me2Si(2-Me-4,5-Benzoindeny02MCl2, Me 2 Si(4,5-BenzoindenyI) 2 MCl2, Me 2 Si(2-Etlnd) 2 MCI 2 , Me^i^-ipr- 
lnd) 2 MCI 2 , Me2Si(2-t-Butyl-lnd)MCl2, Me2Si(3-t-Butyl-5-MeCp) 2 MCI 2 , Me 2 Si(3-t-Butyl-5-MeCp) 2 Mlv1e 2 , Me^i^- 
Melnd) 2 MCI 2 , C2H 4 (2-lvle-4 f 5-Benzoindenyl) 2 lvia 2 , N^FIuJCpMCfe. Ph 2 Si(lnd) 2 MCl2. Ph(Me)Si(lnd) 2 MCI 2 , 
C2H 4 (H 4 lnd)M(NMe2)OMe, lsopropyliden-(3-t-Butyl-Cp)(nu)lv1Cl2. Me2C(Me 4 Cp)(MeCp)MCI 2 . MeSi(lnd) 2 MCI 2 , 
MegSiflndfeMMeg, Me2Si(Me 4 Cp) 2 lv1CI(OEt), C 2 H 4 (lnd) 2 M(NMe 2 ) 2 , C2H 4 (Me 4 Cp) 2 MCI 2 , CgMe^lixOgMCIg, 
Me2Si(3-Me-lnd)2MCl2, C^H 4 (2-Me-lnd) 2 MCI 2 , C2H 4 (3-Me-lnd) 2 MCI 2 , C 2 H 4 -(4,7-Me 2 -lnd) 2 MCI 2 , C 2 H 4 (5,6- 
MeglndfeMCIs. C2H 4 (2,4,7-Me3-lnd) 2 MCI 2 , 02^(3,4,7-1^63^2^1012. C2H 4 (2-Me-H 4 lnd)2MCI 2 , C 2 H 4 -(4,7-Me 2 - 
H 4 lnd) 2 MCI 2 , C2H 4 -(2,4,7-Me3-H 4 lnd) 2 Ma 2 . Me 2 Si(4,7-Me 2 -lnd) 2 Ma 2 , Me 2 Si(5,6-Me 2 -lnd) 2 MCI 2 , M62Si(2,4,7- 
M63H 4 lnd) 2 lv1Cl2. 

24. Verfahren fOr die Polymerisation von Olefinen CH2=CHR, worin R Wasserstoff oder einen Alkyl-, Cydoalkyloder 
Arylrest mit 1 bis 10 Kbhlenstoffatomen darstellt, wobei ein Katalysator nach Anspruch 19 verwendet wird. 

25. Verfahren fur die Polymerisation von Olefinen CH 2 =CHR, worin R einen Alkyl-, Cydoalkyl- oder Arylrest mit 1 bis 
10 Kohlenstoffatomen darstellt, wobei der verwendete Katalysator aus einer Komponente nach Anspruch 13 erhal- 
ten wird. 

26. Verfahren fur die Polymerisation von Ethylen und dessen Gemischen mit Olefinen CH2=CHR, worin R einen Alkyl- 
, Cydoalkyl- oder Arylrest mit 1 bis 10 Kohlenstoffatomen darstellt, wobei der verwendete Katalysator aus einer 
Komponente nach Anspruch 13 erharten wird. 

27. Verfahren fur die Polymerisation von Olefinen CHg^CHR. worin R Wasserstoff oder einen Alkyl-, Cydoalkyl- oder 
Arylrest mit 1 bis 10 Kbhlenstoffatomen darstellt, ausgefOhrt in Anwesenheit eines Katalysators, umfassend 

(A) eine feste Komponente, umfassend das Produkt erharten durch Inkontaktbringen: 

(a) einer Verbindung eines Obergangsmetalls M, ausgewahlt aus Ti, V, Zr und Hf, die mindestens eine M- 
n-Bindung enthait, mit einer festen Komponente, umfassend eine Verbindung von ti oder V, die keine M- 
ii-Bindungen enthait und gegebenenfalls einer Elektronen-Donor-Verbindung, getragen auf einem Mg- 
Halogenid, oder 
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(b) einer Verbindung von Tl oder V, die keine M-n-Bindungen enthait, mit einer festen Komponente. umfas- 
send eine Verbindung von V, 71. Zr Oder Hf, die mindestens eine M«*-Bindung enthait. getragen auf einem 
Mg-Halogenid, Oder 

(c) einer Verbindung von Ti oder V, die keine Mir-Bindungen enthait, und einer Verbindung von V, Ti, Zr 
5 oder Hf, cfie mindestens eine M-n-Bindung aufweist, mit einem ein Mg-Ha!ogenid umfassenden Trager. 

wobei die Komponente (a) und (b) und der Trager in (c) dadurch gekennzeichnet sind, daB sie eine Porosrtdt 
(bestimmt mit einem Quecksilberporosimeter, entsprechend Poren mit einem Radius von bis zu 1 jim (10000 
A)), grOBer als 0,3 cnrVg aufweisen, 
10 (B) eine Trialkyl-AI-Verbindung. 

Revendlcatlons 

1. Composants de catalyseurs pour la polymerisation d'oief ines comprenant le produit obtenu par la mise en contact 
15 de : 

(a) un compos6 cfun metal de transition M choisi parrrti Ti, V, Zr et Hf, contenant au moins une liaison M-k avec 
un constituant solide comprenant un compose de Tl ou V ne comportant pas de liaison Mn et, le cas echeant, 
un compose donneur d'6lectrons supports sur un ha!og6nure de magnesium, ou bien 
20 (b) un compose de Tl ou V ne comportant pas de liaison M-n avec un composant solide comprenant un com- 

pose de V, Ti, Zr ou Hf comportant au moins une liaison M-rc supporte sur un halogenure de magnesium, ou 
bien 

(c) un compose de Ti ou V ne comportant pas de liaison M-rc et un compose de V, Ti, Zr ou Hf comportant au 
moins une liaison M-rc avec un support comprenant un halogenure de magnesium, 

25 

ie composant solide utilise dans (a) et (b) et le support utilise dans (c) etant caracterises en ce qu'ils presenters 
une porosite (provenant des pores d'un rayon pouvant atteindre 1 urn (10 000 angstroems) determines a I'aide d'un 
porosimetre au mercure) superieure a 0,3 cm 3 /g. 

30 2. Composants selon la revendication 1 , dans lesquels ladite porosite est comprise entre 0,4 et 1 ,5 cm 3 /g. 

3. Composants selon la revendication 1 , ayant une porosite totals (d6termin6e a I'aide d'un porosimetre au mercure) 
comprise entre 0.6 et 4 cm 3 /g. 

35 4. Composants selon la revendication 1 , dans lesquels la porosite (BET) du composant solide utilise en (b) et du sup- 
port utilise en (c) est comprise entre 0,3 et 1 cm 3 /g et la surface specifique (BET) dudit composant est superieure 
e40m 2 /g. 

5. Composants selon la revendication 1 , dans lesquels le composant solide utilise dans (a) pr6sente une porosite 
40 (BET) inf6rieure a 0,2 cm 3 /g et la surface sp6cifique (BET) est comprise entre 20 et 40 m 2 /g. 

6. Composants selon la revendication 1 , dans lesquels les composants solides utilises en (a) et (b) et le support uti- 
lise en (c) sont sous forme de particules sph6roTdales d'un diametre moyen compris entre 10 et 150 jim (microns). 

45 7. Composants selon la revendication 1 . dans lesquels l'halog6nure de Mg present dans le composant solide utilise 
en (a) et (b) ou formant ie support utilise en (c) est supporte sur un support inerte choisi parmi silice. alumine et 
silice-alumine ayant des valeurs de surface specifique (BET) comprises entre 300 et 600 m 2 /g et de porosite (BET) 
superieure & 0,5 cm 3 /g et polystyrene partiellement reticule ayant des valeurs de surface sp6cif ique (BET) compri- 
ses entre 100 et 500 m 2 /g et de porosite (BET) superieure a 0,5 cm 3 /g. 

so 

8. Composants selon la revendication 6, dans lesquels halogenure de Mg est obtenu £ partir d'adduits MgX 2 .alcool, 
ou X est un halog6ne. qui sont sph6rulises et ensuite amen6s a r6agir avec un compose alkyl-AI pour eiiminer 
Talcoof. 

55 9. Composants selon la revendication 8, dans lesquels I'halogenure de Mg est le chlorure de Mg obtenu £ partir des 
adduits Mgd 2 -3ROH, dans lesquels R est un radical alkyle comportant 1 a 8 atomes de carbone. qui ont 6t6 sou- 
mis & une desalcoolisation partielle puis amen6s a reagir avec le compose alkylaluminium. 
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10. Composants selon la revendication 1 dans lesquels le compost de m6tal de transition contient au moins un ligant 
L coordonn6 au m6tal M, ayant une structure mono ou polycydique contenant des Electrons k conjugu6s. 



1 1 . Composants selon la revendication 10. dans lesquels le compost de m£tal de transition est choisi dans le groupe 
r6pondant aux formules : 



Cp'MR^R 2 ^ (0 

Cp^'MR 1 a R 2 b (II) 

(Cp'-Ao-Cp^MR 1 a R2 b (III) 

dans lesquelles M est Ti , V, 2r ou Hf ; Cp' et Cp", identiques ou drff6rents Tun de I'autre, sent des groupes cyclopenta- 
dtenyies ou des groupes cyclopentacfienyles substitu6s; deux ou plusieurs substituants desdits groupes cyclopentadi6- 
nyles pouvarrt former un ou plusieurs cycles comportant 4kS atomes de carbone, R 1 , R 2 et R 3 , identiques ou 
diff6rents. sont des atomes d'halogfcne ou d'hydrogdne, un groupe alkyle ou alcoxy comportant 1 k 20 atomes de car- 
bone, aryle, alkaryte ou aralkyle comportant 6 k 20 atomes de carbone, un groupe acyloxy comportant 1 k 20 atomes 
de carbone, un groupe aJlyle ou un substituant contenant un atome de silicium ; A est un pont alkenyle ou un radical de 
structure choisie parmi : 




=BR 1 , =AIR 1t -Ge-, Sn-, -0-, -S-, =SO, =S0 2 , =NR 1t =PR 1 et =P(0)R 1( dans lesquelles et est Si, Ge ou Sn ; R 1 et 
R 2 . identiques ou diff&rents, sont des groupes alkyles comportant 1 k 4 atomes de carbone ou des groupes aryles com- 
portant 6 610 atomes de carbone, & bete sont, indSpendamment, des nombres entiers de 0 k 4 ; e est un nombre 
entier de 0 k 6 et deux ou plusieurs des radicaux R 1 , R 2 et R 3 peuvent former un cycle. 

12. Composants selon la revendication 10, dans lesquels le compost de m£tal de transition est choisi parmi les com- 
posants r6pondarrt k la formule : 

(Me 5 Cp)MMe3, (Me 5 Cp)M(OMe) 3 , (Me 5 Cp)MCI 3 , (Cp)Md 3 , (Cp)MMe3, (MeCplMMe* (Me 3 Cp)MMe3, 
(Me 4 Cp)MCI 3 . (lnd)MBenz 3 , (H 4 lnd)MBenz 3 , (Cp)MBu3. 

13. Composants selon la revendication 10, dans lesquels le compost de metal de transition est choisi parmi les com- 
poses r6pondant k la formule : 

(Cp) 2 MMe2, (Cp) 2 MPh 2 . (Cp) 2 MEt 2 , (Cp) 2 MCI 2 , (Cp) 2 M(OMe) 2 , (Cp) 2 M(OMe)CI, (MeCp) 2 MCI 2 , (Me 5 Cp) 2 MCI 2 , 
(Me 5 Cp) 2 MMe2, (Me 5 Cp) 2 MMeCI, (CpXMesCpJMCfe, (1-MeFlu) 2 MCI 2 , (BuCp) 2 MCI 2 , (Me 3 Cp) 2 MCI 2 . 
(Me 4 Cp) 2 MCI 2 , (Me 5 Cp) 2 M(OMe) 2l (Me 5 Cp)2M(OH)CI. (Me 5 Cp) 2 M(OH) 2 , (M(^Cp) 2 M(C 6 H5) 2 . 
(MesCpfeMfCH^CI. (EtMe 4 Cp) 2 MCI 2 . [(C 6 H5)MeCp] 2 MCI 2 , (Et5Cp) 2 MCI 2 , (Me5Cp) 2 M(C 6 H5)CI, (lnd) 2 MCI 2 . 
(lnd) 2 MMe2, (H 4 lnd) 2 MCI 2 , (^IndfeMMeg, (Me 4 Cp)(Me 5 Cp)MCI 2 , {[SKCH^CpfeMCfe, {[Si(CH 3 ) 3 ] 2 Cp} 2 MQ 2 . 

14. Composants selon la revendication 10, dans lesquels le compost de metal de transition est choisi parmi les com- 
poses r6pondant k la formule : 

C^lndkMCk C2H 4 (lnd) 2 MMe2. C^H^ndfeMCfe. C 2 H 4 (H 4 lnd) 2 MMe 2 . Me 2 Si(Me 4 Cp) 2 MCI 2 , 
Me2Si(Me 4 Cp)2MMe2. MezSiCpjjMCIg, Me 2 SiCp 2 MMe 2 , Me2Si(Me 4 Cp) 2 MMeOMe, Me2Si(Flu) 2 MCI 2 , MejjSip-Et- 
5-iPrCp) 2 MCl2, Me2Si(H 4 lnd)2MCI 2i Me2Si(H 4 Ru) 2 MCI 2 . Me^iCH^IndkMCIg, Me2Si(2-Me-H 4 lnd) 2 MCi 2 . 
Me 2 Si(2-Melnd) 2 MCI 2l Me2Si(2-Et-5HPr-Cp) 2 MCI 2 , Me2Si(2-Me-5-EtCp) 2 MCI 2 , Me 2 Si(2-Me-5-lv1e-Cp) 2 MCI 2l 
Me 2 Si(2-Me-4,5-ben2Oind6ny0 2 MCI 2l Me 2 Si(4,5 ben20ind6nyl) 2 MCI 2 , Me 2 Si(2-Etlnd) 2 MCl 2 , Mej>Si(2- 
iPrlnd) 2 MCI 2 . Me 2 Si(2-t-butyl-lnd)MCI 2 , Me 2 Si(3-t-butyl-5-MeCp) 2 MCI 2i Me 2 Si(3-t-butyl-5-MeCp) 2 MMe 2 . Me2Si(2- 
Melnd) 2 MCI 2 , C 2 H 4 (2-Me^ l 5-benzoind6nyl) 2 MCl2. Me2C(nu)CpMCI 2 , Ph2Si(lnd) 2 MCI 2 , Ph(Me)Si(lnd) 2 MCI 2 . 
C2H 4 (H 4 lnd)M(NMe2)OMe, isopropylid6ne-(3-t-butyl-Cp)-(Flu)MCI 2 , Me2C(Me 4 Cp)(MeCp)-MCI 2 . MeSi(lnd) 2 MCI 2 , 
Me2Si(lnd)2MMe, MegSi^Cp^MQtOEt), CgH^lndkMfNMe^, (^(Me^kMCIj,, C^Me 4 (lnd) 2 MCI 2 , 
Me2Si(3-Me-lnd) 2 MCI 2 . C^p-Me-lnc^MCfe. C2H 4 (3-Me-lnd) 2 MCI 2( C 2 H 4 -(4,7-Me 2 -lnd) 2 Ma 2 , (^(S.e-Meg- 
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IndfeMCk. C^H 4 (2A7-Me3-lnd) 2 lv1Cl2, C2H 4 (3,4,7-Me3-lnd)2lv1Cl2. CaH^-Me-H^nd^Cfe, CgHt^J-Meg- 
KjIndfeMCIa. CsH^J-Mes-H^ndkMCfe. MegSi^J-Mea-lncOsMCJg. Me2Si(5.6-Me2«lnc02MCl2. Me2Si(2,4,7- 

15. Composants selon la revendication 1 dans lesqueis le compose de metal de transition M est present k raison de 
0,1 k 5 % en poids par rapport au composant, exprime en metal. 

16. Composants selon la revendication 1 dans lesqueis le compost de Ti ou de V ne comportant pas de liaison M-n 
present dans le composant solide utilise en (a) ou utilise dans la reaction avec le composant utilise en (b) ou le sup- 
port utilise en (c) est un haloggnure ou un haloalcoolate de Ti ou un compost de vanadium choisi par mi VQ3 ou 
VOCI3. 

17. Composants selon la revendication 16, dans lesqueis ledrt compose de Ti est choisi par mi T1CI4, T1CI3, et les 
haloalcoolates de formule TifOR)^ dans lesqueis R est un radical hydrocarbon^ comportant 1 k 12 atomes de 
carbone ou un groupe -COR, X est un halogfcne et m+n est la valence de Ti. 

18. Composants selon la revendication 16 ou 17, dans lesqueis ledit corrpos6 de Ti ou de V est present k raison de 
jusqu'a 1 5 % en poids par rapport au composant exprime en metal. 

1 9. Catalyseur de la polymerisation d'oief ines comprenant le produit de la reaction dun composant selon la revendica- 
tion 1 avec un compost alkylaJuminium choisi parmi les trialkyl-AI ou les groupes alkyles comportentde 1 ^ 12 ato- 
mes de carbone et les composes aluminoxanes lineaires ou cydiques comportant le motif r6p£titif -(R^AIO- dans 
lequel R4 est un groupe alkyle comportant 1 k 8 atomes de carbone ou un groupe cycloalkyle ou aryle comportant 
6 & 10 atomes de carbone et comportant 1 k 50 motifs r6p6trtrfs. 

20. Catalyseur selon la revendication 19, dans lequel le compost alkyl-Al est un melange de trialkyl-AI et d'un alumi- 
noxane. 

21. Catalyseur selon la revendication 19 ou 20, dans lequel I'aluminoxane est le poly(m6thylaluminoxane). 

22. Catalyseur selon la revendication 19, dans lequel le trialkyl-AI est choisi parmi le trimetyl-Ai, triethyl-AI, tri-n-butyl- 
Al, triisobutyl-AI, trihexyl-AI, triisohexyl-AI et trioctyl-AI. 

23. Catalyseur selon la revendication 19 ou 20, dans lequel le compose alkyl-Al reagit avec 0,5-0,01 mole d'eau par 
mole de trialkyl-AI et dans lequel le compose de metal de transition M est choisi parmi : 

C 2 H 4 (lnd) 2 lvlCl2 I C2H 4 (lnd)2MMe2, C^H^rTdkMCfe, C2H 4 (H 4 lnd) 2 MMe2, Me2Si(Me 4 Cp) 2 MCI 2l 
Me 2 Si(Me 4 Cp) 2 MIv1e2, Me^iC^MC^. Me2SiCp2MIv1e2, Me2Si(Me 4 Cp) 3 Mlv1eOlv1e, Me2Si(Flu) 2 MCl2, MeaSi^-Et- 
5-iPrCp) 2 MCI 2 , Me2Si(H 4 lnd) 2 MCl2, Me2Si(H 4 Flu)2MCl2. Me2SiCH 2 (lnd)2MCl2. Me2Si(2-Me-H 4 lnd) 2 MCI 2 , 
Me2Si(2-Melnd) 2 MCI 2 , Me2Si(2-Et-5-iPr-Cp) 2 MCI 2 , Me2Si(2-Me-5-Etty) 2 lv1CI 2 , Me^i^-Me^-Me-Cp^MC!;,, 
M62Si(2-Me-4 l 5-benzoind6nyl)2MCl2. MejjSifrS benzoindenylfeMCfe, Iv^Si^-EtlndfeMCfe, Me2Si(2- 
iPrlnd) 2 MCI 2 . MejjSi^-t-butyl-lndJIvlck, Me2Si(3-t-butyl-5-MeCp) 2 Ma 2 , Me^KS-t-butyl-S-MeCpfeMMe*?, Me2Si(2- 
Melnd) 2 MCl2, C2H 4 (2-Me-4,5-benzoindenyl) 2 MCl2, MegCfFluJCpMCIs. Ph2Si(lnd) 2 MCl2. Ph(Me)Si(lnd) 2 MCI 2 , 
C2H 4 (H 4 lnd)M(NM62)Olvle, isopropylidene-(3-t-butyl-Cp)-(Flu)lv1Cl2, Me2C(Me 4 Cp)(MeCp)-MCI 2 . MeSi(lnd)2MCI 2 , 
Me2Si(lnd) 2 lvllvl 2 , Me2Si(Me 4 Cp) 2 lv1CI(OEt). C 2 H 4 (lnd) 2 M(Nlv1e 2 )a. C2H 4 (Me 4 Cp) 2 MCI 2 , C 2 Me 4 (lnd) 3 lvlCI 2> 
Me2Si(3-Me-lnd) 2 Ma 2f C 2 H 4 (2-Me-lnd) 2 MCI 2 , C 2 H 4 (3-Me-lnd) 2 lvlCI 2 , C 2 H 4 -(4,7-Me2-lnd)2MCl2. C 2 H 4 (5,6-Me2- 
lnd) 2 Ma 2 , C2H 4 (2,4,7-Me3-lnd) 2 MCl2, C2H 4 (3,4,7-Me 3 -lnd)2lv1CI 2 , C 2 H 4 (2-Me-H 4 lnd)2lv1CI 2 , C^H^J-lv^- 
H 4 lnd) 2 MCI 2 . C2H 4 (2.4,7-lvle3-H 4 lnd) 2 MCl2 t MesSi^J-MerlndfcMCIg, Me^K^^-lnd^MC^. MeaSi (2,4,7- 
Me 3 H 4 lnd) 2 MCI 2 . 

24. Proc6de de polymerisation d'oiefines CH 2 =CHR dans lequel R est un hydrogens ou un radical alkyle, cycloalkyle 
ou aryle comportant 1 & 10 atomes de carbone, dans lequel on utilise un catalyseur selon la revendication 19. 

25. Proc6d6 de polymerisation d'oiefines CH 2 =CHR, ou R est un radical alkyle, cycloalkyle ou aryle comportant 1 £ 1 0 
atomes de carbone, et dans lequel le catalyseur utilise s'obtient k partir d'un composant selon la revendication 13. 

26. Proc6d6 de polymerisation de l'6thyiene et de ses melanges avec des defines CH 2 =CHR, dans lequel R est un 
radical alkyle, cycloalkyle ou aryle comportant 1610 atomes de carbone et ou le catalyseur utilise s'obtient k partir 
d'un composant selon la revendication 13. 
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27. Precede de polymerisation d'oiefines CH^CHR. ou R et un hydrogene ou un radical aikyle, cydoalkyle ou aryle 
comportant 1410 alomes de carbone. mis en oeuvre en presence d'un catalyseur comprenant : 

(A) un oomposant solide comprenant le produit obtenu par la mise en contact de : 

(a) un compost de metal de transition M choisi par mi Ti, V, Zr et Hf contenant au moins une liaison M-n 
avec un composant solide comprenant un compose de Ti ou V ne comportant pas de liaison M-netJecas 
6ch6ant, un compose eiectrodonneur qui sont support es sur un halogenure de magnesium, ou 

(b) un compose de Ti ou V ne comportant pas de liaison M-n avec un composant solide comprenant un 
compose de V, Ti, Zr ou Hf contenant au moins une liaison M-n supporte sur un halogenure de magne- 
sium, ou bien 

(c) un compose de Ti ou V ne comportant pas de liaison M-n et un compose de V, Ti, Zr ou Hf comportant 
au moins une liaison M-n avec un support comprenant un halogenure de magnesium, 

les composants (a) et (b) et le support utilise dans (c) etant caract£ris6s en ce qu'ils possedent une poro- 
srte (determinee k I'aide d'un porosimetre au mercure) conrespondant k des pores d'un rayon pouvant 
atteindre jusqu'd 1 pm (10 000 Angstroems), superieure k 0,3 cm 3 /g; 

(B) un compose trialkyl-AJ. 



23 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

£>BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ .GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



